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EXECUTIVE SUMMARY

This report presents the baseline Human Health Risk Assessment (HHRA) for Sauget Area 2, located
in Sauget and Cahokia, lllinois. On November 20, 2000, the Sauget Area 2 Sites Group (SA25G)
Potentially Responsible Parties (PRPs) signed an Administrative Order on Consent (AQC), Docket
Number V-W-01-C-622, to perform a Remedial Investigation and Feasibility Study (RI/FS) at Sauget
Area 2 Sites O, P, Q, R, and S. The U.S. Environmental Protection Agency (USEPA) signed the AOC
on November 24, 2000. This HHRA is submitted to partially fulfill the requirements of Section V.2. of
the AOC, and of Section 2.6 of Task 3 of the Scope of Work presented as Attachment B of the AOC.
The HHRA was conducted to satisfy the AOC, as well as to be compliant with the National
Contingency Program (NCP) (USEPA, 1990).

The HHRA was conducted in accordance with USEPA-approved Human Health Risk Assessment
Workplan (HHRA Workplan) dated May 25, 2001 (including September 2001 and May 2002 revised
pages), which was submitted as Section 11 of Volume 1 of the Support Sampling Plan (SSP) for
Sauget Area 2 (URS, 2001). The HHRA Workplan is provided as Appendix A to this report.

The HHRA was conducted using data from environmental samples collected from the study area in
accordance with the USEPA-approved SSP. The SSP for Sauget Area 2 was designed to investigate
two major areas of the Sauget Area 2 study area (the media sampled in each are identified in
parentheses):

e The Sites O, P, Q, R, and S (waste, soil, groundwater, leachate, ambient air — all sites;
sediment, surface water, fish tissue — Site Q Pond only); and

* Mississippi River adjacent to the Sites (sediment, surface water and fish tissue).

The baseline HHRA has been conducted in accordance with the four-step paradigm for human health
risk assessments developed by USEPA (USEPA, 1989a). The risk assessment resuits are
summarized by step below.

Data Evaluation and Hazard Identification

The purpose of the data evaluation and hazard identification process is two-fold: 1) to evaluate the
nature and extent of release of constituents present at the site; and 2) to select a subset of these
constituents identified as Constituents of Potential Concern (COPCs) for quantitative evaluation in the
risk assessment. This step of the risk assessment involves compiling and summarizing the data for
the risk assessment, and selecting COPCs based on a series of screening steps. Several factors were
considered in selecting COPCs, including natural background, frequency of detection, and toxicity, and
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essential nutrient status. COPC selection for evaluation in the quantitative HHRA was performed on
each of the following media:

» Surface soil (0-6 inches below ground surface (bgs))

¢ Combined soil (combined surface, subsurface (6 feet bgs), and waste)
* Shallow groundwater, mid groundwater, and leachate

+ Surface water

* Sediment

e Fishfillet

Screening was also performed for a separate analysis of deep groundwater and ambient air, which
was not included in the quantitative HHRA. An evaluation of the soil-to-groundwater pathway was also
performed.

COPCs were identified in Site O, Site O (North), Site P, Site Q (North), Site Q (Central), Site Q (South}),
and Site S surface soils. No COPCs were identified in Site R surface soils. COPCs in combined soils
were identified in all sites for the construction worker direct-contact pathway. COPCs in combined
soils for the ambient air pathway (non-excavation scenarios) were identified in all Sites with the
exception of Site Q (Central).

The selection of COPCs for groundwater/leachate was conducted on a location-by-location basis.
Samples with screening intervals or sample collection depths between 0 and 30 feet bgs were included
in the evaluation. Because groundwater in the area is not used a source of drinking water, exposure to
COPCs in groundwater could occur due to either volatilization of COPCs into indoor or outdoor air, or
contact with COPCs in groundwater exposed in an excavation trench. Per the HHRA Workplan, a 15-
foot bgs excavation depth is assumed (shallow groundwater, leachate). Moreover, volatilization from
groundwater through the soil column to indoor and/or outdoor air is generally assumed to occur at
depths of up to 30 feet bgs (shallow groundwater, mid groundwater/leachate). Based on these
considerations, a total of 13 groundwater sampling locations were included in the evaluation. Of the 13
groundwater sampling locations and three leachate wells evaluated, COPCs were identified in only
three groundwater locations and in all three leachate wells.

Arsenic was identified as the only COPC in Mississippi River sediment; no COPCs were identified in
Mississippi River surface water. No COPCs were identified in Site Q Pond sediment. Several COPCs
were identified in the Site Q Pond surface water. COPCs were identified in fish fillet samples from both
the Mississippi River and the Site Q Ponds.
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Dose-Response Assessment

The purpose of the dose-response assessment is to identify the types of adverse health effects a
constituent may potentially cause, and to define the relationship between the dose of a constituent and
the likelihood or magnitude of an adverse effect (response) (USEPA, 1989a). Adverse effects are
classified by USEPA as potentially carcinogenic or noncarcinogenic (i.e., potential effects other than
cancer). Dose-response relationships are defined by USEPA for oral exposure and for exposure by
inhalation. Oral toxicity values are also used to assess dermal exposures, with appropriate
adjustments, because USEPA has not yet developed values for this route of exposure. Combining the
results of the toxicity assessment with information on the magnitude of potential human exposure
provides an estimate of potential risk. Sources of the published toxicity values in this risk assessment
include USEPA'’s |RIS database (USEPA, 2003a), HEAST (USEPA, 1997b), and the USEPA NCEA in
Cincinnati, Ohio.

Exposure Assessment

The purpose of the exposure assessment is to predict the magnitude and frequency of potential
human exposure to each of the COPCs retained for quantitative evaluation in the HHRA. The first step
in the exposure assessment process is the characterization of the setting of the site and surrounding
area. Current and potential future site uses and potential receptors (i.e., people who may contact the
impacted environmental media of interest) are then identified. Potential exposure scenarios identifying
appropriate environmental media and exposure pathways for current and potential future site uses and
receptors are then developed. Those potential exposure pathways for which COPCs are identified and
are judged to be complete are evaluated quantitatively in the risk assessment. Both Reasonable
Maximum Exposure (RME) and Most Likely Exposure (MLE) scenarios were evaluated for each
receptor in the HHRA.

To guide identification of appropriate exposure pathways and receptors for evaluation in the risk
assessment, a conceptual site model (CSM) for human health was developed. The purpose of the
CSM is to identify source areas, potential migration pathways of constituents from source areas to
environmental media where exposure can occur, and to identify potential human receptors based on
current and future site uses. Based on the CSM, the following receptors and pathways were
evaluated in the HHRA:

e On-site _indoor industrial worker - potential exposure to COPCs via inhalation of volatile
constituents present in indoor air due to vapor intrusion from groundwater/leachate.

« On-site_outdoar industrial worker - potential exposure to COPCs in surface soil via incidental
ingestion and dermal contact, and via inhalation of non-volatile COPCs that may be suspended as
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dusts from surface soils, and to COPCs that may volatilize into outdoor air from underlying
groundwater and from soils (combined surface soil, subsurface soil, and waste).

+ Trespassing teenager - potential exposure to COPCs in surface soil via incidental ingestion and
dermal contact, and via inhalation of non-volatile COPCs that may be suspended as dusts from
surface soils, and to COPCs that may volatilize into outdoor air from underlying groundwater and
from soils (combined surface soil, subsurface soil, and waste), and to COPCs in surface water and
sediment from the Site Q Pond and the Mississippi River (note, no COPCs were identified in Site
Q Pond sediment).

e On-site construction/utility worker - potential exposure to COPCs in soils (combined surface soil,
subsurface soil, waste) via incidental ingestion and dermal contact, and via inhalation of volatile
emissions and particulates suspended during excavation activity, and to COPCs in shallow
groundwater and leachate via incidental ingestion and dermal contact, and via inhalation of
COPCs volatilized from standing water in an excavation trench.

» Recreational fisher - potential exposure to COPCs in surface water, sediment, and fish fillet from
the Site Q Pond and the Mississippi River (note, no COPCs were identified in Site Q Pond
sediment).

Exposure Point Concentrations (EPCs) were derived using both measurement (analytical) data
collected during the field investigation, and modeled data (e.g., volatilization to ambient and indoor air).

Risk Characterization

The potential risk to human health associated with potential exposure to COPCs in environmental
media at the site is evaluated in this step of the risk assessment process. Risk characterization is
the process in which the dose-response information (Section 4.0) is integrated with quantitative
estimates of human exposure derived in the Exposure Assessment (Section 5.0). The result is a
quantitative estimate of the likelihood that humans will experience any adverse health effects given
the exposure assumptions made. Two general types of health risk are characterized for each
potential exposure pathway considered: potential carcinogenic risk and potential noncarcinogenic
hazard. Carcinogenic risk is evaluated by averaging exposure over a normal human lifetime, which,
based on USEPA guidance (1989a), is assumed to be 70 years. Noncarcinogenic hazard is
evaluated by averaging exposure over the total exposure period.

The potential carcinogenic risk for each exposure pathway is caiculated for each receptor. In current
regulatory risk assessment, it is assumed that cancer risks are additive or cumulative. Pathway and
area-specific risks were summed to estimate the total site potential cancer risk for each receptor. The
total site cancer risks for each receptor group are compared to the USEPA’s target risk range of 10 to
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10®. Any COPC that causes an exceedance of the 10 risk level for a particular receptor is designated
a Constituent of Concern (COC). Both RME and MLE results are considered in the identification of
COCs.

The target risk levels used for the identification of COCs are based on USEPA guidance and lllinois
Tiered Approach to Corrective Action Objectives (TACO) guidance. Specifically, USEPA provides the
following guidance (USEPA, 1991a):

“Where the cumulative carcinogenic site risk to an individual based on reasonable maximum
exposure for both current and future land use is less than 10, and the non-carcinogenic hazard
quotient is less than 1, action generally is not warranted unless there are adverse environmental
impacts.” and,

“The upper boundary of the risk range is not a discrete line at 1 x 10™, although EPA generally
uses 1 x 10 in making risk management decisions. A specific risk estimate around 10 may be
considered acceptable if justified based on site-specific conditions.”

The llinois Environmental Protection Agency (IEPA) provides the following summary for the evaluation
of cumulative risk for carcinogens (IEPA, 2002b, Fact Sheet 13: Mixture Rule):

“The cumulative risk of carcinogenic contaminants attacking the same target must not exceed 1 in
10,000 [10™]. Therefore, the risk from all on-site similar acting carcinogens must be added
together. If this cumulative risk level is greater than 1 in 10,000, corrective action must be taken
to reach an acceptable risk level.”

The potential for exposure to a constituent to result in adverse noncarcinogenic health effects is
estimated for each receptor by comparing the dose for each COPC with the RID for that COPC. The
resulting ratio, which is unitless, is known as the HQ for that constituent. The target HQ is defined as
an HQ of less than or equal to one (USEPA, 1989a). When the HQ is less than or equal to 1, the RfD
has not been exceeded, and no adverse noncarcinogenic effects are expected. If the HQ is greater
than 1, there may be a potential for adverse noncarcinogenic health effects to occur; however, the
magnitude of the HQ cannot be directly equated to a probability or effect level. HQs for a given
pathway are summed to provide an HI. Pathway HIis are summed to provide a total receptor HI.
When the Hl is less than 1, the target has not been exceeded, and no adverse noncarcinogenic effects
are expected. This initial HI summation assumes that all the COPCs are additive in their toxicity, and
is considered only a screening step as additive toxicity may not be correct. If the Hl is greater than 1,
further evaluation is necessary to determine if the COPCs are additive in toxicity. This evaluation is
termed a toxic endpoint analysis. Any COPC that causes an exceedance of a toxic-endpoint specific
HI of 1 was designated a COC.
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Risk Assessment Results

As previously stated, COPCs that significantly contribute to an exceedance of the 10™ risk level are
identified as COCs. COPCs that significantly contribute to an exceedance of the target endpoint Hi of
1 are also identified as COCs. Table ES-1 presents the COCs by site and receptor. Figure ES-1
indicates the locations of the COCs. COCs were identified for the following areas and receptors:

Site Receptor

Site O QOutdoor Industrial Worker
Construction/Utility Worker

Site O (North) Outdoor Industrial Worker

Construction/Utility Worker
Trespassing Teenager

Site Q (North) Construction/Utility Worker

Site Q (Pond) Recreational Fisher

Site R Outdoor Industrial Worker
Construction/Utility Worker

Site S QOutdoor Industrial Worker

Construction/Utility Worker
Trespassing Teenager

Details regarding which COCs were identified for each area/receptor are provided in Table ES-1. The
majority of the areas where COCs were identified are not currently used, or are isolated, as described
below. Exposure information relevant to the receptors for which COCs were identified is also
discussed.

Site O and Site O {North) are located in an isolated area and are not currently used. As discussed in
Section 2.3.1, former wastewater treatment lagoons in the area are covered and vegetated, and the
vegetation is mowed periodically during the warmer months of the year. Therefore, the potential risks
presented above for workers represent the future scenario (the only activity under the current scenario
is mowing, which is limited in frequency and duration). The receptor assumptions are extremely
conservative for this area, as it is unlikely that an outdoor industrial worker would access the site for
190 days per year. It is also unlikely that construction/utility work would occur in this area for the
assumed 40 day period (RME) or 20 day period (MLE). Due to the isolated nature of the site, it is
unlikely that trespassers would enter the site as frequently as assumed (26 days RME, 13 days MLE).

A 10-acre site on Site Q (North) is currently used by Rivercity Landscape Supply as a bulk storage
terminal for lawn and garden products. Raw landscape products such as muich, rock and soil are
processed and packed on this portion of the site. Access to some portions of the site is restricted by
fencing and gates. Other parts of the site have unrestricted access. As noted above, potential risk
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exceedances for this area were identified for the construction/utility worker, not for the outdoor
industrial worker. Therefore, these are potential risks for a future construction/utility worker, as there is
no current excavation work in this area.

Fishing can occur in the Site Q Ponds; however, as noted in Section 2.3.3, fish are only present as a
result of flood events. After the ponds dry out, fish are not reintroduced until another flood event,
although water may collect in the ponds from precipitation. It is therefore extremely unlikely that a
recreational fisher would be able to obtain 22 fish meals per year from the Site Q Ponds, as assumed
by the RME scenario.

Site R is a closed industrial-waste disposal area owned by Solutia, Inc. The site is not currently used.
Access to Site R is restricted by fencing and is monitored by Solutia plant personnel. Therefore, the
potential risks presented above represent the future scenario. It is unlikely that an outdoor industrial
worker will access the site 190 days per year in the future. Excavation is not allowed at Site R unless a
permit is obtained from the plant and appropriate measures are taken to protect workers undertaking
intrusive activities. Therefore, the risk assessment for the construction/utility worker represents a very
conservative scenario.

Site S is an unused, 1-acre area. The northern portion of the site is grassed, and its southern portion
is covered with gravel and fenced. Therefore, the potential risks presented above for workers
represent the future scenario only, and the exposure frequency assumptions are very conservative
given the small size of the site. Additionally, due to the fencing of portions of the site and the small
size, trespassers are unlikely to access the site frequently.

In summary, several areas of Sauget Area 2 were found to pose risks above the risk management
benchmarks. However, it should be noted that numerous conservative assumptions were made in the
risk assessment, and actual risks are likely to be lower than predicted in this report.
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TABLE ES-1
SUMMARY OF CONSITUENTS OF CONCERN (COCs)

ENSR INTERNATIONAL

HUMAN HEALTH RISK ASSESSMENT PAGE 1 OF 2
SAUGET AREA 2 RIFS
SAUGET, ILLINOIS

Cancer (a) Non-Cancer (a)
Site Receptor Scenario CcoC Potential Risk |HQ Endpoint Medium Pathway EPC Units
o * Outdoor Industrial Worker  |RME B Xylenes ND 3.23 Neurological Combined soil Inhalation 14000 mg/kg
o Construction/Utinty Worker |RME Chiorobenzene ND 1 Liver Combined soil Inhalation 760 mg/kg
(0] Construction/Utiiity Worker |RME Xylenes ND 14.2 Neurological Combined soil Inhalation 14000 mg/kg
(¢] Construction/Utility Worker  |RME Benzene NCOC 3.16 Immune Combined soil Inhalation 500 mg/kg
@] Construction/Utility Worker  |RME PCBs NCOC 2.53 Immune, skin, eye Combined soll Ingestion/Dermal 298 mg/kg
O North  |Outdoor Industnal Worker  |RME PCBs 1.66E-04 11.6 Immune, skin, eye Surface soil Ingestion/Dermal 709 mg/kg
O North  |Outdoor Industrial Worker  |RME 2,3,7,8-TCDD TEQ 4.59E-04 ND ND o Surface soil Ingestion/Dermal 0.0508 mg/kg
QO North  |Outdoor Industrial Worker  |RME Xylenes ND 1.23 Neurological Combined soil Inhalation 3900 mg/kg
QO North  |Outdoor Industrial Worker  |MLE PCBs NCOC 7.27 Immune, skin, eye Surface soil Ingestion/Dermal 709 mg/kg
O North Qutdoor industrial Worker MLE 2,3,7.8-TCDD TEQ 8.32E-05 ND ND Surtace soil Ingestion/Dermal 0.0508 mg/kg
O North  |Construction/Utility Worker  |RME 2,3,7,8-TCDD TEQ 1.15E-04 ND ND Combined soil Ingestion/Dermal 0.0508 mg/kgﬂ
O North  [Construction/Utility Worker |RME Xylenes ND 3.95 Neurological Combined sall Inhalation 3900 mg/kg
O North  |Construction/Utility Worker |RME PCBs NCOC 25.7 Immune, skin, eye Combined soll Ingestion/Dermal 3030 mg/kg
O North  |Construction/Utility Worker |RME PCBs NCOC 2.81 Immune, skin, eye Leachate Ingestion/Dermal 0.055 mg/L
O North  |Construction/Utility Worker  |MLE PCBs NCOC 5.48 Immune, skin, eye Combined soil |ingestion/Dermal 1780 mg/kg
O North _ [Construction/Utility Worker |MLE PCBs Ncoc s Immune, skin, eye Leachate ingestior/Dermal 0.055 mg/L
O North  |Trespassing Teenager RME PCBs NCOC 4.86 Immune, skin, eye Surface soll Ingestion/Dermal 709 mg/kg
O North  |Trespassing Teenager RME 2,3,7,8-TCDD TEQ 8.62E-05 ND ND Surtace sol ;— Ingestion/Dermal 0.0508 mg/kg
O North  |Trespassing Teenager MLE PCBs INcoc T [1.33  [immune, skin, eye Surtace soil Ingestion/Dermal 709 ma/kg
Q North Construction/Utility Worker  |RME 2.4.6-Trichlorophen;:>r- NCOC 8.43 Reproductive Leachate IngestiorvDermal 12.5 mg/L
Q North  |Construction/Utility Worker |RME 2,4-Dichlorophenol ND |12 |immune Leachate [Ingestion/Dermal 170 mg/L
Q North  |ConstructionvUtility Worker  |MLE 2,4,6-Trichlorophenol [NCOC 4.21 Reproductive Leachate ) Ingestion/Dermal 12.5 mg/L
Q North  |Construction/Utility Worker  |MLE 2,4-Dichlorophenol ND 0.907 |Immune Leachate IngestionvDermal 170 mg/L
Q Pond Recreational Fisher RME PCBs 3.79E-04 221 Immune, skin, eye Black bullhead fillet [Ingestion 3.87 mg/kg
Q Pond Recreational Fisher RME Dieldrin 7.84E-05 NCOC |NCOC Black bulihead fillet  |Ingestion 0.1 mg/kg
Q Pond Recreational Fisher MLE PCBs ~|NcocC 2.76 Immune, skin, eye Black bullhead fillet }Ingestion 3.87 mg/kg
Q Pond Recreational Fisher _|AME PCBs o 9.80E-04 57.1 Immune, skin, eye Carp fillet ___lingestion 10 mg/kg
Q Pond Recreational Fisher AME Dieldrin T 1.49E-04 NCOC |NCOC o Carp fillet Ingestion ~ 0.19 mg/kg
QPond  |Recreational Fisher RME 2,37.8-TCDD TEQ 1.35E-04 ND ND Carp fillet Ingestion ~ [1.84E-05 |mg/kg
Q Pond Recreational Fisher RME Benzo(a)pyrene 6.44E-05 ND ND Carp fillet Ingestion 0.18 mg/kg
QPond [Recreational Fisher ~  |RME ~ |Arsenic 6.02E-05 NCOC |NCOC Carp fillet Ingestion 0.82 mg/kg
Q Pond Recreational Fisher MLE PCBs NCOC |7.14  |Immune, skin, eye ___|Carp fillet Ingestion 10  [mg/kg
R Outdoor Industrial Worker  |RME Trichlororethylene 6.12E-04 NCOC |[NCOC |Combined soil - Inhalation 2200 [mg/kg
R Qutdoor Industrial Worker  |RME Trichiororethylene 6.93E-04 NCOC |NCOC Leachate Inhalation 150 mg/L
R Qutdoor industrial Worker  |MLE Trichlororethylene 1.34E-04 NCOC |NCOC Leachate Inhalation 150 mg/L
R Construction/Utility Worker  {RME Trchlororethylene 4.33E-05 1.22 Liver Combined soil IngestiorvDermal 2200 mg/kg
R _|Construction/Utiity Worker |[RME ~ ITnchlororethylene 7.13E-04 14.43 [Liver, Neurological Leachate Ingestion/Dermal/Inhalation 150 mg/L
R Construction/Utility Worker  [RME ~[PCBs " T li7E04 204 immune, skin, eye Leachate Ingestior/Dermal 3.98 mg/L
R __ Construction/Utility Worker |[RME ) 1,2-Dichloroethane |5 54E-05 8.42 Liver, kidney, G, and skin |Leachate Inhalation 50 mg/L
R ___|Construction/Utility Worker  |RME Mercury ND 0.747 |Immune Combined soll IngestiorvDermal 699 | mg/kg
R __|Construction/Utility Worker  [MLE Trichiororethylene 2.19E-04 5.76 Liver Leachate Inhalation 150 mg/l
R; Construction/Utility Worker  [MLE PCBs NCOC 102 immune, skin, eye Leachate IngestiorvDermal 3.98 B mg/L
R Construction/Utility Worker  [MLE 1,2-Dichloroethane NCOC 2.53 Liver, kldhey, Gl, and skin _|Leachate mww Inhalation 50 - [ng/_Lf

COC Summarv xls
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TABLE ES-1
SUMMARY OF CONSITUENTS OF CONCERN (COCs)

ENSR INTERNATIONAL

HUMAN HEALTH RISK ASSESSMENT PAGE 2 OF 2
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS
Cancer (a) Non-Cancer (a)
Site Receptor Scenario CcOC Potential Risk |HQ Endpoint Medium Pathway EPC Units
S Outdoor Industnal Worker  |RME PCBs 2 37E-04 166 Immune, skin, eye Surface soil Ingestion/Dermal 1010 mg/kg
s Qutdoor industnal Worker  |MLE __|PCBs NCOC 517 Immune, skin, eye Surface soil Ingestion/Dermal 504 mg/kg
S ~ [Construction/Utity Worker  |RME [PCBs NCOC 8 56 immune, skin, eye Combined soil Ingestion/Dermal 1010 rng/kg—
S Trespassing Teenager RME PCBs NCOC 6 91 Immune, skin, eye Surface soll Ingestion/Dermal 1010 mg/kg;
Notes

EPC - Exposure point concentration

Gl - Gastrointestinal

HQ - Hazard Quotient

MLE - Most Likely Exposure

NCOC - Not a constituent of concern via this pathway

ND - No Dose-Response value for this pathway

PCBs - Polychlorinated Biphenyls

RME - Reasonable Maximum Exposure

TCOD-TEQ - 2 3,7.8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration
(a) - Only constituents drving a nsk exceedance are presented on this table

August 31, 2003
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HHRA- RI/FS

1.0 INTRODUCTION

This report presents the baseline human health risk assessment (HHRA) for Sauget Area 2, located in
Sauget and Cahokia, lllinois. On November 20, 2000, the Sauget Area 2 Sites Group (SA2SQG)
Potential Responsible Parties (PRPs) signed an Administrative Order on Consent (AOC), Docket
Number V-W-01-C-622, to perform a Remedial Investigation/Feasibility Study (RI/FS) at Sauget Area 2
Sites O, P, Q, R, and S. The United States Environmental Protection Agency (USEPA) signed the
AOC on November 24, 2000. This HHRA is submitted to partially fulfill the requirements of Section
V.2. of the AOC, and of Section 2.6 of Task 3 of the Scope of Work (SOW) presented as Attachment B
of the AOC. The HHRA was conducted to satisfy the AOC, as well as to be compliant with the
National Contingency Plan (NCP) (USEPA, 1990).

The HHRA was conducted in accordance with the USEPA-approved Human Health Risk Assessment
Workplan (HHRA Workplan) dated May 25, 2001 (including September 2001 and May 2002 revised
pages), which was submitted as Section 11 of Volume 1 of the Support Sampling Plan (SSP) for
Sauget Area 2 (URS, 2001). The HHRA Workplan is provided as Appendix A to this report.

The HHRA was conducted using data from environmental samples collected from the study area in
accordance with the USEPA-approved SSP. Validated laboratory analytical data are compiled in the
Data Validation Report (URS, 2003a), and field data are compiled in the Field Sampling Report (URS,
2003b). In addition, data from fish fillet samples from the Mississippi River collected by Menzie-Cura
(2001), in accordance with a USEPA-approved workplan, were evaluated in the HHRA.

Baseline Risk Assessment

The purpose of the baseline HHRA is to evaluate potential human health effects of chronic exposures
to constituents detected in samples of environmental media coliected from the study area.

The HHRA was conducted to be consistent with USEPA guidance for conducting a risk assessment
including, but not limited to, the following:

* Risk Assessment Guidance for Superfund (RAGS): Volume 1 - Human Health Evaluation
Manual (Parts A and D) (USEPA, 1989a and 1998a).

» Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions (USEPA,
1991a).

e USEPA Soil Screening Guidance: User's Guidance Manual, and Technical Background
Document (USEPA, 1996a,b).

1-1
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« Human Health Evaluation Manual Supplemental Guidance; Standard Default Exposure
Factors. OSWER Directive 9285.6-03 (USEPA, 1991b).

» Exposure Factors Handbook (USEPA, 1997a).
e Land Use in CERCLA Remedy Selection Process. OSWER Directive No. 9355.7-04
(USEPA, 1995a).

In addition, elements of the lllinois Environmental Protection Agency (IEPA) Tiered Approach to
Corrective Action Objectives (TACO) (IEPA, 2002b) were used in the conduct of the HHRA.

The baseline HHRA has been conducted in accordance with the four-step paradigm for human health
risk assessments developed by USEPA (USEPA, 1989a); these steps are:

e Data Evaluation and Hazard ldentification
e Toxicity Assessment
» Exposure Assessment

¢ Risk Characterization

Report Organization

A summary of the information presented in each section of the report is as follows.

o Section 2.0 - Site Characterization. This section discusses the site and its environs,
describes source areas, potential migration pathways, and potentially impacted media.

s  Section 3.0 — Data Evaluation and Hazard Identification. This section presents a summary of
the site data for use in the HHRA, and the resuits of the process used for the selection of
constituents of potential concern (COPCs) to be quantitatively evaluated in the baseline
HHRA.

* Section 4.0 — Dose-Response Assessment. The dose-response assessment evaluates the
relationship between the magnitude of exposure (dose) and the potential for occurrence of
specific heaith effects (response) for each COPC. Both potential carcinogenic and
noncarcinogenic effects are considered. This section presents the quantitative dose-
response values used in the baseline HHRA. The most current USEPA verified dose-
response values are used when available.

e  Section 5.0 — Exposure Assessment. The purpose of the exposure assessment is to provide
a quantitative estimate of the magnitude and frequency of potential exposure to COPCs by a
receptor. This section presents the updated conceptual site model (CSM) originally
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presented in the HHRA Workplan. Potentially exposed individuals, and the pathways through
which those individuals may be exposed to COPCs are identified based on the physical
characteristics of the site, as well as the current and reasonably foreseeable future uses of
the site and surrounding area. The extent of a receptor's exposure is estimated by
constructing exposure scenarios that describe the potential pathways of exposure to COPCs
and the activities and behaviors of individuals that might lead to contact with COPCs in the
environment.

e Section 6.0 — Risk Characterization. Risk characterization combines the results of the
exposure assessment and the toxicity assessment to derive site-specific estimates of
potentially carcinogenic and noncarcinogenic risks resulting from both current and reasonably
foreseeable future potential human exposures to COPCs. The results of the risk
characterization are used to identify constituents of concern (COCs), which are a subset of
those COPCs whose risks result in an exceedance of the target risk range of 1x10° to 1x10™
for potential carcinogens and an exceedance of a target Hazard Index of 1t for
noncarcinogens (that act on the same target organ), as defined in USEPA guidance (USEPA,
1991a), and by IEPA (2002b). The target risk levels used for the identification of COCs are
based on USEPA guidance and lllinois TACO guidance. Specifically, USEPA provides the
following guidance (USEPA, 1991a):

‘Where the cumulative carcinogenic site risk to an individual based on reasonable
maximum exposure for both current and future land use is less than 10, and the non-
carcinogenic hazard quotient is less than 1, action generally is not warranted unless
there are adverse environmental impacts.” and,

“The upper boundary of the risk range is not a discrete line at 1 x 10, although EPA
generally uses 1 x 10 in making risk management decisions. A specific risk estimate
around 10™* may be considered acceptable if justified based on site-specific conditions.”

IEPA provides the following summary for the evaluation of cumulative risk for carcinogens
(IEPA, 2002b, Fact Sheet 13: Mixture Rule):

“The cumulative risk of carcinogenic contaminants attacking the same target must not
exceed 1 in 10,000 [10™]. Therefore, the risk from all on-site similar acting carcinogens
must be added together. If this cumulative risk level is greater than 1 in 10,000,
corrective action must be taken to reach an acceptable risk level.”

Within any of the steps of the risk evaluation process described above, assumptions must be
made due to a lack of absolute scientific knowledge. Some of the assumptions are
supported by considerable scientific evidence, while others have less support. The
assumptions that introduce the greatest amount of uncertainty in this risk evaluation are
discussed in Section 6.0.
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+  Section 7.0 - Summary and Conclusions. This section presents a summary of the results of
the baseline HHRA.

»  Section 8.0 — This section presents the references used in the text.

Tables and figures follow each section.
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2.0 SITE CHARACTERIZATION

This HHRA addresses data from environmental samples collected in accordance with the SSP (URS,
2001) from the areas of Sauget Area 2 identified in the AOC Specifically, the HHRA for Sauget Area 2
addresses waste, soll, groundwater, leachate, surface water, sediment, fish fillet, and ar in the
following areas

e SitesO,P,Q,Rand S, and
e Mississippt River adjacent to the Sites
As discussed in Sections 1 0 and 2 0 of the SSP (URS, 2001), Sites O, P, Q, R, and S contain wastes

that came from a wide variety of municipal and industnal sources The sites are bounded to the west
by the Mississippl River and to the north, east and south by industnal and commercial properties

2.1 Study Area Description

Figure 2-1 presents the study area addressed by the RI/FS

The Sauget Area 2 Sites are located In the City of East St Louis and the Villages of Sauget and
Cahokia in St Clair County, llinois  The Sauget Area 2 study area is east of the Mississippi River and

south of the MacArthur bndge railroad tracks The study area 1s west of Route 3 (Mississippl Avenue)
and north of Cargill Road

Sites Former Use Municipality
Site O Sewage Sludge Dewatering Village of Sauget
Site P Municipal and Industnal Waste Disposal City of East St Louis

Village of Sauget

Site Q Municipal and Industnal Waste Disposal Village of Sauget
Village of Cahokia

Site R Industnal Waste Disposal Village of Sauget

Site S Chemical Reprocessing Waste Disposal Village of Sauget

These sites are located in an area historically used for heavy industry, including chemical
manufactuning, metal refining and power generation, and waste disposal Currently the area 1s used for
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heavy industry, warehousing, bulk storage (coal, refined petroleum, lawn and garden products and
grain), waste water treatment, hazardous waste treatment, waste recycling and truck terminals. Four
commercial establishments are located at the north end of the study area. No residences are located
within the study area. Residential areas closest to Sauget Area 2 are approximately 3,000 feet east of
Site P and about 3,000 feet east of Site O. These residential areas are located, respectively, in East St.
Louis and Cahokia.

Groundwater is not used as a source of drinking water in the area. Both the Village of Sauget and the
Village of Cahokia have in effect ordinances that prohibit the use of groundwater as a potable water
supply. Copies of these ordinances are presented in Appendix P.

22 Sites Location and Physical Setting

The Sauget Area 2 Sites are located in the floodplain of the Mississippi River in an area known as
American Bottoms. Topographically, the area consists primarily of flat bottom land, although local
topographic irregularities do occur. Generally, land surface in the American Bottoms slopes from north
to south and from east to west toward the Mississippi River. Land surface elevation ranges from 400
to 410 feet above Mean Sea Level (MSL) with little topographic relief. Sauget Area 2 consists of five
former disposal areas, Sites O, P, Q, R and S, adjacent, or in close proximity, to the Mississippi River.
These five disposal areas were given letter designations by the Hlinois Environmental Protection
Agency (IEPA) in the 1980s. Two of these sites, Sites Q and R, are located on the wet side of the
floodwall and levee which is operated and maintained by the United States Army Coms of Engineers
(USACE) and the Metro East Sanitary District. The floodwall is designed to protect the City of East St.
Louis and the Villages of Sauget and Cahokia from flooding. Sites O, P and S are located on the dry
side of the floodwall and levee.

23 Site Descriptions

Complete site descriptions are provided in the SSP (URS, 2001). Descriptions of the sites that are
germane to the HHRA are included below.

231 Site O

Site O, located on Mobile Avenue in Sauget, lllinois, occupies approximately 20 acres of fand to the
northeast of the American Bottoms Regional Wastewater Treatment Facility (ABRTF). An access road
to the ABRTF runs across the middle of the site. In 1952, the Village of Sauget Waste Water
Treatment Plant began operation at this location. Four lagoons were constructed at the wastewater
treatment plant in 1965 and placed in operation in 1966/1967. The lagoons were closed in 1980 by
stabilizing the sludge with lime and covering it with approximately two feet of clean low permeability
soil. Currently, the lagoons are covered with clean low-permeability soil and are vegetated.
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As a result of a review of historical aerial photographs and trenching work conducted as part of the
SSP field program, two additional areas were added to Site O: an approximately 3-acre area adjacent
to the northeast side of Site O, and an approximately 4-acre area adjacent to the southwest side of
Site O (see Figure 2-1).

Based on site characteristics and a review of the analytical data for Site O, for the purposes of the
HHRA, the approximately 3-acre area adjacent to the northeast side of Site O has been identified
separately as Site O (North) (see Figure 2-1).

Current Use

As noted above, an access road to the ABRTF runs across the middle of the site. The site is located in
an isolated area and is not currently used. The former lagoons are covered and vegetated, and the
vegetation is mowed periodically during the warmer months of the year.

23.2 Site P

Site P, which is bounded by the lllinois Central Gulf Railroad tracks, the Terminal Railroad Association
tracks and Monsanto Avenue, occupies approximately 20 acres of land located in the City of East St.
Louis and the Village of Sauget.

Current Use

Site P is currently inactive and pattially covered with an asphalt parking lot. Access to the site is not
restricted. Currently, PT's Showclub is located on the southeastern corner of Site P, along Monsanto
Avenue.

2.3.3 Site Q

Site Q is a former subsurface and surface disposal area in the Villages of Sauget and Cahokia. Based
on site characteristics, including topography, evaluation of historical aerial photos and results of the
magnetometer and other studies conducted as part of the SSP field program, Site Q was divided into
four areas for the purposes of site characterization and risk evaluation: Site Q (North), Site Q
(Central), Site Q (South), and Site Q Ponds. Refer to Figure 2-1 for delineation.

Site Q is on the west or river side of the USACE floodwall. At the time of the development of the SSP
work plan, there were two ephemeral ponded areas in the southern portion of Site Q. However, by the
time the field sampling occurred (summer of 2002), one of these ponded areas contained water and
fish, and the other ponded area was dry. Both ponded areas were dry in the spring of 2003. In the
summer of 2003, water had collected in these two areas as a result of heavy precipitation. It is
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understood that flooding from the Mississippi River 1s responsible for bninging fish into the ponds
Based on these charactenstics, Site Q Ponds are evaluated as a separate area in the HHRA (see
Figure 2-1)

Current Use

Site Q (North) 1s covered with gravel, while Site Q (Central) 1s covered with highly permeable black
cinders, and Site Q (South) I1s vegetated Eagle Manne Industnes and Peavy Company, a division of
ConAgra, operate barge terminal facilities in the central part of the northern portion of Site Q@ The
southern portion of Site Q I1s used for reclaiming rebar from concrete A 10-acre site on the northern
portion of Site Q 1s currently used by Rivercity Landscape Supply as a bulk storage terminal for fawn
and garden products Raw landscape products such as mulch, rock and sol are processed and
packed on this portion of the site Access to some portions of the site is restricted by fencing and
gates Other parts of the site have unrestrnicted access

Fishing can occur in the Site Q Ponds, however, as noted above, fish are only present as a result of
flood events After the ponds dry out, fish are not reintroduced until another flood event, although
water may collect in the ponds from precipitation

234 Site R

Site R, a closed industnal-waste disposal area owned by Solutia, Inc, is located between the flood
control levee and the Mississippt River in Sauget, Illinots  Its northern border 1s Monsanto Avenue and
its southern border 1s Site Q A portion of Site Q, known as the "Dog Leg," part of Site Q (Nonth), I1s
located to the east of Site R Site R occupies approximately 24 acres

In 1979, Monsanto completed the installation of a clay cover on Site R to cover waste, imit infiltration
through the fandfill, and prevent direct contact with fill matenial The cover’s thickness ranges from 2
feet to approximately 8 feet In 1985, Monsanto installed a 2,250-foot long rock revetment along the
east bank of the Mississippl River adjacent to Site R The purpose of the stabilization project was to
prevent further erosion of the nverbank and thereby mimimize potential for the surficial release of waste
matenal from the landhll Dunng the 1993 flood, the clay cap on Site R was not overtopped No
grosion of the river bank or cap resulted from this flood

Current Use

The site 1s not currently used Access to Site R is restrncted by fencing and 1s monitored by Solutia
plant personnel
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235 Site S
Site S 1s located southwest of Site O and occupies approximately 1 acre
Current Use

The site 1s currently not used The northern portion of the site 1s grassed, and its southern portion is
covered with gravel and fenced

24 Conceptual Site Model

To guide identification of appropnate exposure pathways for evaluation in the risk assessment, a CSM
for human health was developed The purpose of the CSM 1s to 1dentify source areas, potential
rmigration pathways of constituents from source areas to environmental media where exposure can
occur, and to identify potential human receptors  The CSM 1s meant to be a “iving” model that can be
updated and modified as additional data become available

The initral CSM for the site I1s presented in Figure 11-1 of the HHRA Workplan presented in Appendix A
and was used to guide the investigation presented in the SSP and the COPC selection process In
Section 30 An updated CSM s presented in Section 5 0 (Exposure Assessment), based on the data
evaluation and COPC selection conducted in Section 30 The updated CSM provides the basis for
the exposure scenarios evaluated in the HHRA
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3.0 DATA EVALUATION AND HAZARD IDENTIFICATION

The purpose of the data evaluation and hazard identification process is two-fold: 1) to evaluate the
nature and extent of release of constituents present at the site; and 2) to select a subset of these
constituents identified as COPCs for quantitative evaluation in the risk assessment. This step of the
risk assessment involves compiling and summarizing the data for the risk assessment, and selecting
COPCs based on a series of screening steps.

341 Data Evaluation

The HHRA was conducted using validated data coliected from the site in support of the SSP. Data
used in the HHRA are presented in the Data Validation Report (URS, 2003a) and the Field Sampling
Report (URS, 2003b).

3.1.1 Areas and Media

The SSP for Sauget Area 2 was designed to investigate two major areas of the Sauget Area 2 study
area:

e SitesO,P,Q,Rand S; and

¢ Mississippi River adjacent to Sites.

The sites are being evaluated in the HHRA as follows:

e SiteO

¢ Site O (North)

s SiteP

e SiteQ
~ Site Q (North)
-~ Site Q (Central)
~ Site Q (South)
- Site Q Ponds

e SiteR

s« SiteS
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Of the data collected in support of the SSP, analytical data for use in the HHRA are available for the
following media:

. Site waste;

. Site surface soil (0.5 feet below ground surface (bgs));
. Site subsurface soil (6 feet bgs);
o Site leachate;

. Site groundwater;

. Site Q Pond surface water;

. Site Q Pond sediment;

. Site Q Pond fish fillet; and

. Mississippi River surface water,;
. Mississippi River sediment;

. Mississippi River fish fillet;

) 24-hour ambient air samples collected in the vicinity of Sites P, Q, and R/O/S.

Analytical data for use in the HHRA from background or off-site reference locations are available for
the following media:

. Surface soil;

. Subsurface soil;

. Groundwater;

J Upgradient surface water; and
. Upgradient sediment.

Figure 3-1 shows the study area and the sample collection locations for soil, waste, groundwater,
leachate, surface water, sediment, and fish.

31.2 Analytes

The SSP identified the suites of analytes for each medium. The full suite of analytes included in the
risk assessment are identified as follows:
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» Volatile organic compounds (VOCs);

e Semi-volatile organic compounds (SVOCs});
¢ Pesticides;

¢ Herbicides;

¢ Polychlorinated biphenyls (PCBs);

e Metals; and

» Dioxins and furans (referred to as Dioxin-TEQ).

All analytical data collected in support of the SSP were compiled and tabulated in a database for
statistical analysis. These data are presented in the Data Validation Report (URS, 2003a).

Note that not all samples were analyzed for all analytes, per the USEPA-approved SSP. The
exceplions are:

» Fish fillets were not analyzed for VOCs; these constituents are not expected to bioaccumulate,
and the VOCs would be lost during sample preparation.

+ Dioxins and furans were analyzed in the majority of samples, but not in all samples.
3.1.3 Sample Collection and Data Evaluation by Area and Medium

Data sets for each medium are described below. Figure 3-1 shows sample locations for the study
area. Figure 3-2 shows the Mississippi River fish fillet sample locations.

3.1.3.1 Waste

Figure 3-3 identifies the location of each waste sample for each site. Note that soil and waste samples
were collected from the same locations; therefore, both soil and waste locations are designated as
described above on Figure 3-3 as W-site-location (e.g., W-P-1). Discrete samples were collected from
various depths within the waste and analyzed for dioxins and furans and VOCs. Composite samples
were collected from the top of the waste to the bottom of the waste and analyzed for metals, PCBs,
pesticides, herbicides, and metals. These samples were also analyzed using the Toxicity
Characteristic Leaching Procedure (TCLP). The site waste sample identification numbers have the
following format: medium -- site — location — depth (or COMP for composite samples), e.g., Waste-P-1-
4FT or Waste-P-1-COMP, which would have been collected at location W-P-1. TCLP samples have a
“T" appended to the end of the sample identification number.
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The waste samples are used in the evaluation of potential construction activiies, which are assumed
to occur to a depth of 15 feet bgs If waste occurred at a depth interval wholly below a depth of 15 feet
bgs, then the analytical data from the waste samples were not included for evaluation If the waste
interval started anywhere within the 0-15 feet bgs interval, then all of the waste analytical data, both
composite and discrete samples, were Included in the evaluation Note that many of the discrete
waste samples were collected below this range, where construction activiies are not assumed to
occur However, because the composite samples were collected across the entire waste honzon, the
discrete waste samples collected below 15 feet bgs are included in the HHRA as they represent
potential concentrations of constituents in the waste The TCLP samples are used in the evaluation of
the potential soil-to-groundwater pathway, but are not used in the quantitative HHRA Table B-1 of
Appendix B identifies the waste samples evaluated in the HHRA

3.1.3.2 Soil

Figure 3-3 identifies the location of each soil sample for each site  Note that soil and waste samples
were collected from the same locations, therefore, both soll and waste locations have the same
location identifier, following the X-Y-Z format "X" identifies the type of sample, here "W" 1s used for
waste/soll boring  "Y" identifies the site, and "Z" identifies the location humber Surface soil (0 5 feet
bgs) and subsurface soll (6 feet bgs) samples were collected at each location These samples were
analyzed for the full suite of analytes and dioxins and furans The site soil sample identification
numbers have the following format medium -- site — location — depth, e g, SOIL-P-1-0 5, and that
sample would have been collected at location W-P-1  Table B-1 of Appendix B identifies the soll
samples evaluated in the HHRA

3.1.33 Leachate

A leachate well was installed in each of Site O (North), P, Site Q (North), Site Q (Central), Site Q
(South), R, and § Leachate did not collect in the wells in P, Site Q (Central), Site Q (South) and S
However, leachate samples were collected and analyzed from Site O (North), Site Q (North), and R
These data are treated as shallow groundwater in the HHRA Leachate well locations are indicated on
Figure 3-4 The location identifiers follow the same X-Y-Z format "X" identifies the type of sample
location, in this case "L" for leachate well "Y" identifies the site and "Z" identifies the sample location
number Table B-1 of Appendix B identifies the leachate samples evaluated in the HHRA

3.1.34 Groundwater
Figure 3-4 identifies the groundwater sample locations evaluated in the nsk assessment Groundwater

sample locations have a 3-part identifier X-Y-Z “"X" identifies the type of sample location, where AA
or BDRK are used for samples screened in the alluvial aquifer or bedrock, respectively "Y" identifies

3-4
J Indl Service Project Files Sauget Area 2 HHRA SA2 HHRA Report doc August 31 2003
Rewvision 0



Sauget Area 2 E
4
HHRA- RI/FS

the site, e.g., P through S, and "Z" identifies the location number (e.g., AA-P-1). The piezometer
locations ("PIEZ") were used only to measure groundwater elevations.

For the purposes of the risk assessment, shallow groundwater is defined as groundwater that is
encountered within 15 feet bgs, and shallow/mid groundwater is defined as groundwater that is
encountered within 30 feet bgs, as noted in the workplan. These depth intervals have been selected
based on potential construction activities, which may occur up to 15 feet bgs, and potential for
volatilization to indoor and/or outdoor air (groundwater present up to 30 feet bgs), as discussed more
fully in Section 5.0.

Samples were collected from the alluvial aquifer using direct push technology. Samples were collected
every 10 feet. The sample identifier appends a depth designation to the sample location (e.g., AA-P-1-
20FT). The full suite of analytes were analyzed in the most shallow sample collected at each location.
The analytes evaluated at the deeper samples followed the program outlined in Section 7 of the SSP
(URS, 2001).

The first sample at each alluvial aquifer focation was generally collected within 5 feet of encountering
groundwater. To estimate the depth from the ground surface to groundwater, 5 feet is subtracted from
the depth identified in the sample identification for the most shallow groundwater sample. Therefore,
all samples collected to a depth of 20 feet have been defined as shallow (20 feet sample depth - 5 feet
= 15 feet to groundwater), while samples collected from between 21 and 35 feet have been defined as
shallow/mid depth. Samples collected from greater than 35 feet have been defined as deep. Deep
groundwater samples are not included in the quantitative human heaith risk assessment; however, a
separate comparison of deep groundwater concentrations to screening levels is included in Appendix
F.

Groundwater present up to 30 feet bgs is included for evaluation of the volatilization to indoor/outdoor
air pathway. However, the most shallow sample within that depth interval at a given location is used
as the source term for modeling to indoor/outdoor air. Note that samples falling into the mid-depth
category that have a corresponding sample collected from a more shallow depth have been defined as
deep, such that the most shallow data-point collected from each location is used to evaluate potential
volatilization from groundwater to air.

Table B-1 of Appendix B identifies the shallow/mid-groundwater samples evaluated in the HHRA.
3.135 Surface Water

Surface water sample locations included in the risk assessment are identified on Figure 3-5.
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Per the SSP, surface water samples were analyzed for the full suite of analytes, with the exception that
only a subset were analyzed for dioxins and furans. Surface water samples with a sample identifier
beginning with an “R” were collected from the Mississippi River, while those beginning with a “P” were
collected from the Site Q Pond. Table B-1 of Appendix B identifies the surface water samples
evaluated in the HHRA.

3.1.3.6 Sediment
Sediment sample locations included in the risk assessment are identified on Figure 3-5.

Per the SSP, sediment samples were analyzed for the full suite of analytes, with the exception that
only a subset was analyzed for dioxins and furans. Sediment samples with a sample identifier
beginning with an “R” were collected from the Mississippi River, while the sample beginning with a “P”
was collected from the Site Q Pond. Table B-1 of Appendix B identifies the sediment samples
evaluated in the HHRA,

3.1.3.7 Fish

Fish samples of both whole body and fillet were submitted for analysis. Per the USEPA-approved
workplan, only fillet data are used in the HHRA, as these data are more representative of potential
human fish consumption exposures. Whole body fish data are evaluated in the ecological risk
assessment. Fish fillet samples were analyzed for the full suite of analytes (with the exception of
VOCs).

Fish fillet samples were collected as part of the SSP program from the Site Q Pond in November 2002.
A sample of carp fillet and a sample of black bullhead fillet are available from the Site Q Pond. This
location is indicated in Figure 3-5.

Fish fillet samples from the Mississippi River were collected by Menzie-Cura and Associates in
October-November 2000 at the following locations (Menzie-Cura, 2001) (see Figure 3-2):

¢ the Plume Discharge Area (PDA) located adjacent to Site R;
+ the Upstream of the Discharge Area (UDA) located upstream of the study area; and

o the Downstream of the Discharge Area (DDA} located downstream of the study area.

One buffalo fish fillet sample is available from the UDA and DDA, and three samples of buffalo fish fillet
are available from the PDA. Table B-1 of Appendix B identifies the fish fillet samples evaluated in the
HHRA.
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3.1.3.8 Ambient Air
Ambient air sample locations are indicated on Figure 3-6.

Ambient air samples were collected in the vicinity of Sites P, Q, and R/O/S and analyzed for VOCs,
SVOCs, pesticides, PCBs, dioxins and furans, and metals. Air samples were collected over a 24-hour
period during hot, dry conditions (August, 2002) conducive to air emissions of dust and volatiles.
These data are compared to chronic screening levels as discussed in the HHRA Workplan (Appendix
A). However, due to the one-time sample collection, these data are not quantitatively evaluated in the
HHRA. As noted in the HHRA Workplan, the air pathway is addressed in the HHRA by modeling
potential sources in soil, waste and groundwater (see Section 5.0). Appendix G presents the ambient
air data screen and results.

3.14 Summary Statistics

The data for each area and medium included in the quantitative HHRA were summarized for use in the
risk assessment. The following guidance documents were used to develop the summary statistics:

¢ Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual, Part
A (USEPA, 1989a).

e (Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste
Sites (USEPA, 2002a).

The steps used to summarize the data by area and medium for use in identifying COPCs in the
screening process presented in this section are discussed here. The additional steps used to
summarize the data for identifying exposure point concentrations (EPCs) are presented in Section 5.0.

The sequential steps used to summarize the data by area and medium are as follows:

Treatment of Duplicates: Data for samples and their duplicates were averaged before
summary statistics were calculated, such that a sample and its duplicate were treated as one
sample for calculation of summary statistics (including maximum detection and frequency of
detection).

Treatment of Non-Detects:

e Summary statistics were not calculated for constituents that were not detected in a
particular area/medium.
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*  Where constituents were detected in some samples and not in others in a particular
area/medium, %2 the reported sample gquantitation limit (SQL) was used as a proxy
concentration for the samples reported as nondetect (USEPA, 1989a).

e For all non-detects for which %2 the SQL was calculated, ¥z the SQL was compared to
the maximum detected concentration for that area and medium. Where Y2 the SQL
was greater than the maximum detected concentration in a particular area/medium,
the SQL value was not used in the calculation of summary statistics for that
constituent in that area and medium (USEPA, 1989a). Due to the sample size, a
more slatistical method to evaluate results reported as not detected was not used in
this HHRA.

Frequency of Detection: The frequency of detection is reported as a ratio and a percentage
based on the total number of samples analyzed and the number of samples reported as
detected for a specific constituent. The number of samples used to calculate statistics reflects
the treatment of non-detects described above.

Maximum Detected Concentration: This is the maximum detected concentration for each
constituent/area/medium combination, after duplicates have been averaged.

Average Concentration: This is the arithmetic mean concentration for each
constituent/area/medium combination, after duplicates have been averaged and non-detects
have been evaluated.

Appendix B presents the summary statistics for each area and medium to be quantitatively evaluated
in the HHRA. The tables also present the screening described in Section 3.2. The appendix is
organized as follows:

» Table B-1 - samples used in the calculation of summary statistics for each area and medium;

¢ Table B-2 - summary statistics and screening for groundwater (depth to water less than or
equal to 30 feet below ground surface) and leachate;

e Table B-3 - summary statistics and screening for surface soil;

¢ Table B-4 - summary statistics and screening for combined soil (for the construction pathway,
surface soil, subsurface soil, and waste were combined to evaluate the 0-15 foot bgs soil
column intervali);

» Table B-5 - summary statistics and screening for sediment;

* Table B-6 - summary statistics and screening for surface water; and

¢ Table B-7 - summary statistics and screening for fish fillet.
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3.2 Methodology for Selection of Constituents of Potential Concern

COPCs are a subset of the complete list of constituents detected in site media that are carried through
the quantitative risk assessment process. Selection of COPCs focuses the analysis on the most likely
risk “drivers.” As stated in USEPA guidance (USEPA, 1993a):

“Most risk assessments are dominated by a few compounds and a few routes of exposure.
Inclusion of all detected compounds at a site in the risk assessment has minimal influence on the
total risk. Moreover, quantitative risk calculations using data from environmental media that may
contain compounds present at concentrations too low to adversely affect public health have no
effect on the overall risk estimate for the site. The use of a toxicity screen allows the risk
assessment to focus on the compounds and media that may make significant contributions to
overall risk.”

Several factors are typically considered in selecting COPCs for a site, including background/upgradient
concentrations, frequency of detection, toxicity, and essential nutrient status. Each of these evaluation
steps is called a “screening step.” Risk calculations are conducted using the COPCs identified in these
steps.

The steps used to identify COPCs are presented below.
3.2.1 Evaluation of Frequency of Detection and Essential Nutrient Status

Per the HHRA Workplan (Appendix A), a frequency of detection screen was conducted on each
medium (e.g., sediment, surface soil, efc.). Any constituent detected in fewer than 5% of samples,
provided 20 samples are available, can be eliminated as COPCs. However, based on the frequency of
detection information presented in the summary statistics/screening tables in Appendix B, no
constituents were excluded from consideration as a COPC based on the frequency of detection screen
with the exception of three constituents each detected in one of 36 samples in Mississippi River
surface water (2,4,6-trichlorophenol, 2,6-dinitrophenol, and pentachlorophenol). Essential nutrients
(i.e., calcium, iron, magnesium, sodium and potassium) were not included as COPCs (HHRA
Workplan [Appendix A}, and USEPA, 1989a).

3.22 Comparison to Background/Upgradient Data

Background/upgradient samples were collected in the vicinity of the site to provide information on
levels of constituents typical for the local area. The purpose of comparing site conditions to local
background is to determine if site concentrations of constituents are representative of background
concentrations, i.e., do not represent a release at the site and should, therefore, not be included in risk
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calculations. Background comparisons were conducted for each medium using site-specific
background data and background concentrations.

3.2.2.1 Background Sample Locations

Off-site, upgradient groundwater samples were collected from four locations, as indicated on Figure 3-
1 and Figure 3-4, identified as UAA-1 through UAA-5. Groundwater samples were collected from each
of the upgradient locations at several depths. Five surface soil and five subsurface soil samples were
collected at off-site locations, all identified in the SSP. These background locations are presented on
Figure 3-1 and Figure 3-3 (Locations OS-1 through OS-5). Eight surface water samples and eight
sediment samples were collected from an area of the Mississippi River upgradient of the site at
location R1, indicated on Figure 3-1 and Figure 3-5.

Soil samples (0.5 feet bgs and 6 feet bgs) were collected from location OS-5, located in the field
immediately south of Site Q. In initial discussions, USEPA requested that the two samples from this
location be included in the HHRA risk calculations. A comparison of detected concentrations in the
samples indicated that concentrations of all constituents at this location are below screening levels with
the exception of arsenic. The detected concentration of arsenic in the surface soil sample at 0S-5 is
7.1 mg/kg, which is below the maximum detected concentration in the surface soil background
samples of 9.05 mg/kg. The detected arsenic concentration in the subsurface soil sample at OS-5 is
4.4 mg/kg, which is below the maximum detected concentration in background subsurface soil
samples of 6.7 mg/kg. Therefore, this sample location (OS-5) is considered to be representative of
background or reference concentrations and was included in the background dataset.

3.22.2 Background Comparison Procedures

The procedure for determining whether a constituent concentration is consistent with background
follows that developed by USEPA Region 4 (USEPA, 2000a) and presented in the USEPA-approved
HHRA Workplan (Appendix A). Maximum detected concentrations of constituents in environmental
media at the site were compared to background levels, i.e., two times the arithmetic mean site-specific
background concentration. USEPA Region 4 states that although RAGS (USEPA, 1989a) allows the
use of statistics in data evaluation, statistics may not be sufficiently conservative at this stage of the
risk evaluation; and in most cases, there are not a sufficient number of samples for conducting a
statistical analysis. Therefore, if maximum concentrations in an area are found to be less than
background levels, then those constituents are eliminated from quantitative evaluation in the risk
assessment.  Constituents whose maximum detected concentrations are above the defined
background levels and not identified as an essential nutrient are retained for evaluation in the next step
of the hazard identification process (Toxicity Screen).
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Data from the off-site soil samples (five) were averaged together to derive the background
concentrations. Separate background concentrations were derived for surface soil and subsurface
soil. Data from upgradient sediment samples were averaged together to derive the background
concentrations for sediment, and data from upgradient surface water samples were averaged together
to derive the background concentrations for surface water. Each site groundwater location was
matched to an off-site groundwater location based on location and physical characteristics of the site.
Samples within each site groundwater location were then matched to the sample from the
corresponding off-site groundwater location most closely matching the depth of the site sample.

The calculation of background concentrations is presented in Appendix C. Appendix C also presents a
table indicating the matching of each site groundwater sample to the appropriate off-site groundwater
sample.

3.23 Toxicity Screen

A toxicity screen was performed in accordance with USEPA Region 5 guidance (USEPA, 1998b) and
IEPA regulations (IEPA, 2002a and b).

3.2.3.1 Sources of Screening Criteria

USEPA Region 5 guidance identifies the following three sources as appropriate screening levels for
soil, in order of preference:

1) Most recent generic soil screening levels (SSLs) developed and presented in Appendix A
of the Soil Screening Guidance (USEPA, 1996b). The SSlLs are based on ingestion and
inhalation (direct contact) and soil-to-groundwater exposure pathways for a residential
scenario.

2) Site-specific SSLs derived using the methodology outlined in the above reference.

3) Most recent USEPA Region 9 Preliminary Remediation Goals (PRGs; USEPA, 2002b).

The USEPA Region 9 PRGs are more comprehensive than the other sources because values are
provided for a longer list of constituents, and PRGs are available for both residential and industrial
scenarios. Therefore, USEPA Region 9 PRGs for industrial soils and ambient air were used to identify
COPCs in soil and sediment, and to evaluate the 24-hour air data, respectively. Where PRGs were
not available, structural similarity was used to assign a surrogate PRG. PRGs for noncarcinogens
were adjusted by a factor of 0.1 to account for potential cumulative effects in the screening process.
PRGs for potential carcinogens are based on a conservative target risk level of 1x10® and were not
adjusted. The screening values are presented in Appendix D.
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The TACO program provides screening criteria for the groundwater ingestion component of the soil to
groundwater pathway that were used here (IEPA, 2002b). These values conservatively address
leaching of constituents from soils to underlying groundwater.

Groundwater in Sauget Area 2 is classified as Class | by IEPA. Groundwater in Sauget Area 2 is not
used as a source of drinking water and there are ordinances in effect in the Villages of Sauget and
Cahokia (see information provided in Appendix P) that prohibit the use of groundwater as drinking
water. Therefore, groundwater will not be evaluated as a source of residential or industrial drinking
water in the risk assessment. The risk assessment will evaluate potential incidental exposure to
constituents in groundwater and/or leachate via volatilization of constituents to indoor and outdoor air,
and via direct contact with groundwater and/or leachate during excavation activities.

To identify COPCs to be evaluated quantitatively for the groundwater and surface water scenarios
addressed in the risk assessment, constituent concentrations in groundwater and surface water were
compared to IEPA Class | standards (35 1ll. Adm. Code 620.410) (IEPA, 2002a). For the Class |
groundwater comparison, where Class | standards were not available, federal maximum contaminant
levels (MCLs) (USEPA, 2002c) were used; where MCLs were not available, the IEPA remediation
objectives for Class | groundwater were used (IEPA, 2002b); where these were not available, the most
current USEPA PRGs (USEPA, 2002b) for tap water were used. As discussed in Section 3.1.4, only
groundwater samples collected from a depth of less than or equal to 30 feet bgs are included in the
quantitative risk assessment. Groundwater samples collected from depths greater than 30 feet bgs
are evaluated in Appendix F.

Ambient air concentrations were compared to USEPA Region 9 PRGs for ambient air (USEPA,
2002b).

USEPA Region 9 PRGs are not available for fish fillet. Therefore, fish fillet data were compared to the
USEPA Region 3 Risk-Based Concentrations (RBCs) for fish (USEPA, 2003a). As fish fillet data were
available for evaluation, a comparison of surface water data to human health Ambient Water Quality
Criteria (AWQCs) for fish ingestion (USEPA, 2002d) was not required. As previously noted, surface
water data were compared to the groundwater screening criteria described above.

Appendix D presents the specific screening values used in this risk assessment for the industrial
soil/sediment — direct contact screen, the soil to groundwater pathway screen, the groundwater and
surface water screen, the air screen, and the fish tissue screen.

3.2.3.2 Screening Methodology

Constituents in an area/medium that did not screen out based on background, essential nutrient status,
and/or frequency of detection with maximum concentrations greater than the toxicity screening criteria
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are included as COPCs. Where no COPCs are identified for an area/medium, that area/medium is not
evaluated quantitatively in the HHRA.

3.3 Hazard Identification

This section presents the results of the COPC screening by medium and area. COPCs identified here
are included in subsequent risk calculations.

3.3.1 Soils and Waste

Data for site soils were compared to background, industrial direct contact screening values and the soil
to groundwater pathway screening values. Calculation of background concentrations of constituents in
soils is presented in Appendix C Table C-1 for surface soils and Table C-2 for combined soils. Two
screens were conducted for soil — surface soil and combined soils. The combined soil screen consists
of data from surface soil, subsurface soil, and waste samples. The data collected from these three
media represent the media that could potentially be contacted by a future construction worker, as well
as a potential source of constituents to indoor and outdoor air. The surface soil screen consists of data
collected from the top 0.5 foot bgs, and is intended to represent the portion of the soil column to which
a non-excavation receptor may potentially be exposed.

Maximum constituent concentrations in surface soil and combined soil in all sites were compared to
industrial screening values for direct contact. The screening tables are presented in Appendix B.

Surface Soil. COPCs in surface soil are identified in Table 3-1. COPCs were identified in Site O, Site
O (North), Site P, Site Q (North), Site Q (Central), Site Q (South), and Site S. No COPCs were
identified in Site R surface soils. Figure 3-7 presents the locations of the COPCs in surface soil. No
constituents were screened out on the basis of frequency of detection. Arsenic was screened out
based on background for O, Site O (North), Site Q (North), R and S. Benzo(a)pyrene was screened
out based on background for Site Q (Central).

Combined Soil. COPCs in combined soil are identified in Table 3-2. COPCs in combined soils were
identified in all sites for the construction worker direct-contact pathway. COPCs in combined soils for
the ambient air pathway (non-excavation scenarios) were identified in all Sites with the exception of
Site Q (Central). Figure 3-8 presents the locations of the COPCs in combined soils. No constituents
were screened out on the basis of frequency of detection. Arsenic was screened out based on
background for Sites O and S.
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3.3.2 Groundwater and Leachate

Data for groundwater were compared to drinking water screening values. Calculation of background
concentrations of constituents in groundwater is presented in Appendix C Table C-3, and the matching
of site to off-site locations is presented in Table C-4. Three screens were conducted on
groundwater/leachate — shallow, shallow/mid, and deep. As indicated previously, locations beginning
with “AA” were screened in the alluvial aquifer, while those beginning with “BDRK” were screened in
bedrock.

3.3.21 Leachate, Shallow and Mid Groundwater

The selection of COPCs for groundwater was conducted on a location-by-location basis. The
screening tables are presented in Appendix B, which lists each location included in the analysis.
Screening intervals and/or sample depths are also included. Locations with samples in the shallow
groundwater range (AA-O-1 and AA-O-2, first sample within 20 feet bgs, indicating a depth to
groundwater within 15 feet of ground surface) were used 1o select COPCs for the future construction
worker scenario as well as the potential volatilization pathway. Locations with samples in the mid-
depth range (AA-O-1, AA-O-2, AA-O-3, AA-P-1, AA-P-2, AA-P-3, AA-Q-6, AA-Q-7, AA-Q-8, AA-R-1,
AA-S-1, AA-S-2, and AA-S-3, first sample within 35 feet bgs, indicating depth to groundwater within 30
feet bgs) were used to select COPCs for the potential volatilization pathway. Locations AA-O-1 and
AA-O-2 had samples collected from both the shallow and mid-depth ranges. Therefore, the shallower
sample from each location was used to select COPCs for the potential volatilization pathway.
Additionally, several locations (AA-P-1, AA-P-2, AA-Q-6, AA-Q-7, AA-Q-8, AA-5-1, and AA-S-3) in the
mid-depth range had multiple samples located within the mid-depth range. For these locations, the
shallowest sample was used to select COPCs for the potential volatilization pathway. The deeper
samples from all of these locations are screened against the JEPA Class | standards (see Appendix F).

Leachate data were treated as shallow groundwater samples in the screening process.

Ordinances are in effect that prohibit the use of groundwater as a potable water supply source
(Appendix P). Therefore, a drinking water scenario is not included in the risk assessment.
Groundwater COPCs were identified to evaluate potential incidental exposures to groundwater (i.e.,
non-drinking water scenarios), including incidental contact by a construction worker that may excavate
to a depth where groundwater would be exposed in the excavation, or potential volatilization of VOCs
through the soil column to indoor or outdoor air.

Data from 24 groundwater sampling locations were included in the screening evaluation. Two
Jocations have a depth to groundwater of less than or equal to 15 feet bgs and are, therefore, included
in the evaluation of potential future construction activities (AA-O-1 and AA-O-2), and 13 locations have
a depth to groundwater of less than or equal to 30 feet bgs and are, therefore, included in the
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evaluation of potential volatilization effects. These 13 locations are included in the quantitative HHRA.
The locations are listed below:

* AA-O-1
¢ AA-O-2
* AA-O-3
» AA-P-1
e AA-P-2
s AA-P-3
¢ AA-Q-6
* AA-Q-7
* AA-Q-8
e AA-R-1
» AA-S-1
e AA-S-2
e AA-S-3

The remaining 11 locations have depths to groundwater greater than 30 feet bgs, and are not included
in the quantitative risk assessment. These locations are addressed in Appendix F.

The results of the COPC selection are presented in Table 3-4 for shallow groundwater and leachate
(for evaluation of the construction worker receptor), and Table 3-5 for mid/shallow groundwater and
leachate (for evaluation of the air pathway). COPCs for the construction worker pathway were
identified at location AA-O-1 groundwater, as well as at the Site O, Site Q, and Site R ieachate wells.
COPCs were identified for the volatilization pathway (indoor and outdoor air) at groundwater locations
AA-Q-6 and AA-R-1, as well as leachate wells in Sites O, Q, and R. Figure 3-9 indicates the locations
of the groundwater and leachate COPCs. Because the screen was conducted on a sample-by-sample
basis, no constituents were screened out based on frequency of detection. Methane was the only
constituent that screened out based on a comparison to background.

3.3.3 Sediment

Maximum constituent concentrations in sediment in the Site Q Pond and in the Mississippi River were
compared to industrial soil screening values for direct contact, per the HHRA Workplan. The screening
table is presented in Appendix B.

No COPCs were identified in Site Q Pond sediment. Arsenic was identified as a COPC in Mississippi
River sediment, as shown in Table 3-5 and in Figure 3-10. The figure indicates which locations in the
Mississippi River had arsenic concentrations greater than the calculated upgradient sediment
concentration of 4.66 mg/kg.
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334 Surface Water

Maximum constituent concentrations in surface water in the Site Q Pond and in the Mississippi River
were compared to the screening values for surface water, which are the IEPA Class | standards. The
screening table is presented in Appendix B.

COPCs for the Site Q Pond and the Mississippi River are shown in Table 3-6 and in Figure 3-10. The
figure indicates which locations in the Mississippi River had constituent concentrations above
screening levels. Constituents each detected in one of 36 samples in Mississippi River surface water
(2,4,6-trichlorophenol, 2,6-dinitrophenol, and pentachlorophenol) were eliminated as COPCs based on
frequency of detection.

335 Fish

Maximum constituent concentrations in fish fillet samples collected from the Site Q Pond and in the
Mississippi River were compared to the USEPA Region 3 RBCs for fish tissue (USEPA, 2003a). The
screening tables are presented in Appendix B.

Several COPCs were identified in fillet samples of carp and black bullhead in the Site Q Pond, and in
buffalo fish fillet in the Mississippi River. These COPCs are indicated on Table 3-7. Figure 3-11
indicates the locations of the COPCs in fish fillet.
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TABLE 3-1 ENSR INTERNATIONAL
SUMMARY OF COPCS IN SURFACE SOIL Page 1 of 2
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIfFS

SAUGET, ILLINOIS

Constituent CAS Site O Site O North Site P Site Q North  Site Q Central  Site Q South  Site R Site S
SVOCs

2 4 B-Trichiorophenol | 88-06-2 ‘i X
2 Nitroaniline 88-74-4 X
4 Nitroaniiine 100-01-6 X
Benzo(a)anthracene | 56-55-3 X X
Benzo(a)pyrene 50-32-8 X X X X
Benzo(b)fluoranthene 205-89-2 X X
Dibenzo(a h)anthracene 53-70-3 X X
Pesticide

4 4-DDT 50-29-3 X
beta-BHC [ 319-85-7 X
Dieldrin | 60-57-1 X X

gamma-BHC (Lindane) 58-89-9 X
Heptachlor 76-44-8 ‘ X
Harbicide

Pentachlorophenol | 87-86-5 | X
PCBs

Total PCBs 1336-36-3 X X X X X X ‘ X
Dioxin

2378-TCDD-TEQ ! 1746-01-6 X X X X L

Metals

Antimony 7440-36-0 X [

Arsenic 7440-38-2 X X X

Cadmium 7440-43-9 X

Chromium ] 7440-47-3 X ‘

Manganese 7439-96-5 X ’

Mercury ! 7439-97-6 X ‘

Total _ 3 3 3 4 3 10 0 13
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TABLE 3-1 ENSR INTERNATIONAL
SUMMARY OF COPCS IN SURFACE SOIL Page 2 of 2
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS

SAUGET, ILLINOIS

Constituent CAS Site O Site O North Site P Site Q North  Site Q Central  Site Q South Site R Site S

Notes

CAS - Chemical Abstracts Service.

COPC - Constituent of Potential Concern.

PCB - Polychlorinated Biphenyl.

SVOC - Semivolatile organic compound

TCDD-TEQ - 2,3,7,8-Tetrachiorodibenzo-p-dioxin Toxic Equivalent Concentration.
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TABLE 3-2

SUMMARY OF COPCS IN COMBINED SOIL (SURFACE, SUBSURFACE, WASTE)
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Construction Worker Pathway

Site P Slte @ North  Site Q Central Site Q South Site R

ENSR INTERNATIONAL
Page 1 of 3

Volatilization Psthway (a)

Site O  Site O North  Site P Site Q North Site Q Central  Site Q South  SiteR Slte S

Constitusnt CAS Site O Site O North Site §

VOCs

11 2-Tnichlorosthane 79-00-5 X | X

12 Orwchloroe hane 107-08-2 X X X ‘ X

12 Dichloroethene (total} 540-59-0 X X

4 Methyl 2-pentanone (MIBK) 108-10-1

Benzene 71-43-2 X X X X X X X X X

Chlorobenzene 108-90-7 X X X X X
Chioroform 67-66-3 X X
Dichloromethane 75-09-2 X X X X
Ethylbenzene 100-41-4 X X X X X X X X X X X X X X
Telrachlorosthene 127-18-4 X X X X X X | X X
Toluene 108-88-3 X X X X X X i X X
Tricnicroathylene 79-01-6 X X X X X X \ X X
Xylenes Total 1330-20-7 X X X X X X X X X X X
SVOCs

12 Jichiorobenzene 95-50-1 X

1 3 Drehlorobenzene 541-73-1 X

1 4-Dichforobenzene 106-46-7 X X X X

2 4 6-Tnchiorophenol 88-06-2 X X X

2 4-Dichiorophenol 120-83-2 X ' ‘

2-Chiorophenol 95-57-8 X

2-Methyinaphthalene 91-57-6 X

2-Nitroaniline 88-74-4 X X X X X

4-Nitroaniline 100-01-6 X X X
Benzo(a)anthracene 56-55-3 X X X X X '

Benzo ajpyrense 50-32-8 X X X X X X ‘

8enzo b Tuoranthene 205-99-2 X X X X

bis(2-Ch oroethyljether 111-44-4 X

ois(2-Ethylhexyl phthalate 117-81-7 X

Dibenzo(a h)anthracane 53-70-3 X X X X !
Hexachlorobenzene 118.74-1 X }
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TABLE 3-2 ENSR INTERNATIONAL
SUMMARY OF COPCS IN COMBINED SOIL (SURFACE, SUBSURFACE, WASTE) Page 2 of 3

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Construction Worker Pathway Volatilization Pathway (a}
Constituent CAS Site O Site O North Site P Site Q North  Site Q Central Site Q South Site R Site 8 Site O Site O North  Site P Site Q North Site Q Central  Site Q South  Sits R Site S
Naphthalene 91.20-3 X X X |
Nitrobenzene 98-95-3 X X {
Pesticide
44-0DDE 72-55-9 X |
44-007 50-29-3 X X ‘
Aldr n 309-00.2 X X X X X ‘
alpha BHC 319-84-6 X !
beta BAC 319-857 X X X |
delta-BHC 319-86 8 X
Die dniy 60-57-1 X X X X X X X f
gan ma-BHC (L1 1dane) 58-89-9 X }
Heptachior 76-44-8 X X X ‘
Heptachtor Epoxide 1024-57-3 X X X
Herbicide (
MCPA 94.74-6 X
MCPP 93-65-2 X
Pentachlorophenol 87-86-5 X X X X
PCBs
Total PCBs 1336-36-3 X X X X X X X X
Dioxin
2378.TCDD-TEQ 1746-01-6 X X X X X X X X
Metals
Antmeny, 7440-36-0 X X
Arsenic 7440-38-2 X X X X X X !
Banum 7440-39-3 X f
Cadmium 7440-43-9 X X X
Chromium 7440-47-3 X X
Copper 7440-50-8 X
Lead 7439-92-1 X X X
Manganese 7439-96-5 X
Mercury 7439-97-6 X X X
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TABLE 3-2

SUMMARY OF COPCS IN COMBINED SOIL (SURFACE, SUBSURFACE, WASTE)

ENSR INTERNATIONAL

Page 3 of 3

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Construction Worker Pathway Volatilization Pathway (a)

Constituent CAS Site O Site O North Site P Site Q North Site Q Central Site Q South Site R Site 8 Site O  Site O North Site P Site Q North Site Q Central  Site Q South Site R Site S
Nickel 7440-02-0 X
Total 20 34 13 22 1 21 27 N 5 6 5 [} 0 5 11 9

Notes

CAS - Chemical Abstracts Service

COPC - Constituent of Potential Concern

MCPA - 2-Methyl-4-chlorophenoxyacetic acid

MCPP - 2-(2-Methyl-4-chlorophenoxy) propionic acid

PCB - Polychlorinated Bipheny!

SVOC - Semivolatile organic compound

TCDD-TEQ - 2,3,7 8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration
VOC - Volatile Organic Compound

(a) - Only VOCs are identfied as COPCs for the volatiization pathway
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TABLE 3-3

SUMMARY OF COPCS IN SHALLOW GROUNDWATER AND LEACHATE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

i Shallow G /Leachate Location (a)

Constituent | CAS L-O-1 0 - AA-O-1-16 ; 0-AA-0-2-13 L-Q-1 L-R-1
vOCs
1 2-Dichioroethane 107-06-2 | X
1,2-Drchloroethene (total) 540-59-0 [
'2-Butanone (MEK) 78-93-3 | X
'4-Methyl-2-pentanone (MIBK) " 108101 X X

cetone 67-64-1 | X X
Benzene 71-43-2 X X
Chiorobenzene 108 90-7 "X ’ X X
IChioroform 67-66-3 ' ' X
Dichloromethane 75-09-2 ' X x
Tetrachioroethene 127-18-4 X X
Tolsene ; 108-88-3 X
}Tnch!omemytene 78-01-6 X X
!svoc;
2,4,6-Tnchlorophenol 88-06-2 X
2,4-Drchiorophenol 120-83-2 X ‘ X
2,4- Dymethyiphenol 105-67-9 ’ X
2-Chiorophenol 95-57-8 X X X
2-Nitroaniline 88-74-4 X X
3 Methylphenol/4-Methylphenol 106-44-5 X X
4-Chioroaniine 106-47-8 : X X
l4-Nntroanihine 100016 | X i Lo x
Benzo(a)pyrene 50-32-8 ,
Benzo(b)uoranthene 205-99-2 X
Benzo(g,h,i)perylene \ 191-24-2 X
Benzo(k)fluoranthene 207-08-9 X
'Dibenzo(a,h)anthracene 53-70-3
Indeno(1,2,3-cd)pyrene J 193-39-5 ' | ,
Naphthalene 91-20-3 ' |
Nitrobenzene ; 98-95-3
Phenol " 108-95-2 X
Pesticide
4 4 ODT 50-29-3 !
bela-BHC 319-85-7 X l X
Drelorn 60-57-1 i 1
Endnn Ketone 53494-70-5 ‘ X
gamma-BHC (Lindane) ) 58-89-9
Heptachior ' 76-44-8
Herbicide
2457 93-76-5 I
24.0 94.75 7 \ ' X
‘Pen\adllorophenol 87-86-5 J (
PCBs
[Total PCBs 1336-36-3 x ‘ x X

ENSR INTERNATIONAL

Page 1of 2
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TABLE 3-3 ENSR INTERNATIONAL
SUMMARY OF COPCS IN SHALLOW GROUNDWATER AND LEACHATE Page 2 of 2
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Shallow Groundwater/Leachate Location (a)

Constituent | CAS L-0-1 ; 0 - AA-O-1-16 | 0-AA-0-2-13 1-Q-1 L-R-1 J‘
Dioxin
E2,3.7,B-TCDD-TEQ | 1746016 x X
Metals
lantimony 7440-36-0 | ‘ X
‘Arsenic 7440-38-2 I X ’ |
Berylium 7440-41-7 f X E
'Chromum 7440-47-3 I X '
‘Cobalt 7440-48-4 Lo
:Laad 7439-92-1

Manganese | 7439-96-5 } X X X

, !

Mercury | 7439-97-6 X
Nickel ‘7440020 , box x
Thalhum 7440-28-0 x X
[Vanadum ! 7440-62-2 1 Poxo
Zinc I 7440-66-6 ; X X }
Total: | 21 l 8 1] 28 34

Notes:

CAS - Chemical Abstracts Service.

COPC - Constituent of Potential Concem.

PCB - Polychiorinated Biphenyt.

SVOC - Semivolatile organic compound.

TCDD-TEQ - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalence Concentration.

VOC - Votatile Organic Compound.
(a) - Shallow groundwater and leacahte evaluated for potential direct contact by construction worker.
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TABLE 3-4 ENSR INTERNATIONAL
SUMMARY OF VOLATILE COPCS IN MID AND SHALLOW GROUNDWATER AND LEACHATE

HUMAN HEALTH RISK ASSESSMEN

SAUGET AREA 2 RIFS

SAUGET, ILLINOIS

Mid/Shallow Groundwater/Leachats Location (8)

L-0-1 O-AA-0-1-18 O-AA-O-2-13 O - AAD-2-28 P .AA-P-1.24 P-AA-P-2-24 P-AAP-3-32 L-Q-1 Q-AAQ824 Q-AAQ7-24 Q-AA-Q-8-24 L-R-1 R.AAR-1-28 S-AA-8-1-24 S-.AA-5-2-28 $-.AA-S-3-24

Constituent CAS

VOCs

12 Dich oroe hane 107 06 2 X

1 2 Dichloroethene (total) $40-59-0

2 Buta one (MEK) 78-933 X

4 Methyl 2 pentanone (MIBK) 108-10-1 X X

Acetone 67 64-1 X X

Benzene 71.43.2 X X X { X X
Chtorobenzene 108-90-7 X X X X
Chioroform 67-66-3 X
Chloromethane 74-87-3 X
Dichioromethane 75-09-2 X
Tetrachloroethene 127-18-4 X

Toluene 108-88-3 X
Tnchioroathylene 79-01-6 X X

Total 3 0 0 0 0 0 0 8 1 0 0 " 3 0 0 0
No es

CAS - Chemical Abstracts Service
COPC - Constituent of Potential Concern
VOC Volatile Qrganic Compound
(a) AA - Designates alluvial aquifer sample
L - Designates leachate sample
Only VOCs are candidates for COPC selection as volatilization to indoor/outdoor air 18 the potential exposure pathway evalauted for this medium COPCs for direct contact with shallow groundwater/leachate are identified in Tabie 3-3
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TABLE 3-5 ENSR INTERNATIONAL

SUMMARY OF COPCS IN SEDIMENT
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

1
|

Constituent CAS " Pond (Site Q) ] River

[ Metals !
Arsenic 7440-38-2 X
Total: . 0 ! 1 '

Notes

CAS - Chemical Abstracts Service
COPC - Constituent of Potential Concermn
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TABLE 3-6

SUMMARY OF COPCS IN SURFACE WATER
HUMAN HEALTH RISK ASSESSMEN
SAUGET AREA 2 RI/FS

SAUGET, iLLINOIS

-

LConstituent " CAS Pond (Site Q) ' River

'svocs

| 2.4-Dichlorophenol 120-83-2 1 X

‘t 4-Chloroaniline 106-47-8 | X

| Herbicide

j MCPA 94-74-6 ] 1‘ X

' MCPP 93-65-2 X
Metals

| Lead I7439-92-1 X [
Manganese |7439-96-5 i X |

| Total: 1 2 T 4
Notes

CAS - Chemical Abstracts Service

COPC - Constituent of Potential Concern

MCPA - 2-Methyl-4-chiorophenoxyacetic acid

MCPP - 2-(2-Methyl-4-chlorophenoxy) propionic acid
SVOC - Semivolatile organic compound

ENSR INTERNATIONAL
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TABLE 3-7

SUMMARY OF COPCS IN FISH FILLET
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

. —

"Mississippi River

|

ENSR INTERNATIONAL

Pond (Site Q)

" DDA- PDA- Buffalo| UDA- Black Bullhead
Constituent CAS ; Buffalo Fillet | Fillet Buffalo Fillet ] Fillet ; Carp Fillet
SVOCs
Benzo(a)anthracene | 56-55-3 ) l X
Benzo(a)pyrene | 50-32-8 | X
bis(2-Ethylhexyl)phthalate 117-81-7 | X
Dibenzo(a h)anthracene 53-70-3 ' X
‘ Pesticide
4.4-DDE | 72-65-9 ! X ,
4 4-DDT , 50-29-3 X X
alpha-Chlordane 5103-71-9 X X
beta-BHC 319-85-7 , X '
Dieldrin | 60-57-1 ' ‘ X X X
PCBs
Total PCBs 1336-36-3 X X
Dioxin '
2,3,7,8-TCOD-TEQ 1 1746-01-6 X | X ] X X X
Metals
Arsenic 7440-38-2 [ ’ X X
Mercury ' 7439-97-6 [ X
Total' | 1 1 ‘ 3 | 7 \ 12
Notes

CAS - Chemical Abstracts Service
COPC - Constituent of Patential Concern

DDA - Downstream Discharge Area
PCB - Polychtorinated Biphenyl

PDA - Plume Discharge Area

SVOC - Semivolatile organic compound
TCDD-TEQ - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalence Concentration
UDA - Upstream Discharge Area
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Figure 3-2 Mississippi River Fish Sampling Locations

Human Health Risk Assessment, Sauget Area 2 RI/FS
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Sauget Area 2
HHRA- RIFS

4.0 DOSE-RESPONSE ASSESSMENT

The purpose of the dose-response assessment is to identify the types of adverse health effects a
constituent may potentially cause, and to define the relationship between the dose of a constituent and
the likelihood or magnitude of an adverse effect (response) (USEPA, 1989a). Adverse effects are
classified by USEPA as potentially carcinogenic or noncarcinogenic (i.e., potential effects other than
cancer). Dose-response relationships are defined by USEPA for oral exposure and for exposure by
inhalation. Oral toxicity values are also used to assess dermal exposures, with appropriate
adjustments, because USEPA has not yet developed values for this route of exposure. Combining the
results of the toxicity assessment with information on the magnitude of potential human exposure
provides an estimate of potential risk.

Numerical toxicity values are generally obtained from USEPA databases/sources. The dose-response
relationship is often determined from laboratory studies conducted under controlied conditions with
laboratory animals. These laboratory studies are controlled to minimize responses due to confounding
variables, and are conducted at relatively high dose levels to ensure that responses can be observed
using as few animals as possible in the experiments. Mathematical models or uncertainty factors are
used to extrapolate the relatively high doses administered to animals to predict potential human
responses at dose levels far below those tested in animals. Humans are typically exposed to
constituents in the environment at levels much lower than those tested in animals. These low doses
may be detoxified or rendered inactive by the myriad of protective mechanisms that are present in
humans (Ames et al., 1987) and that may not function at the high dose levels used in animal
experiments. Therefore, the results of these animal studies may only be of limited use in accurately
predicting a dose-response relationship in humans. However, to be protective of human health,
USEPA incorporates many conservative assumptions and safety factors when deriving numerical
toxicity criteria from laboratory studies, as discussed below.

This section contains six subsections. Section 4.1 describes the sources of toxicity values. Section
4.2 describes USEPA’s approach for developing noncarcinogenic toxicity values. Section 4.3
describes the toxicity values developed by USEPA for the evaluation of potential carcinogenic effects.
Section 4.4 discusses PCB dose-response issues, and Section 4.5 discusses dioxin and furan dose-
response issues. Section 4.6 introduces absorption adjustment factors (AAFs) used to account for
differences in absorption in the environmental medium and in the dose-response study.

4.1 Sources of Toxicity Values

Sources of the published toxicity values in this risk assessment include USEPA’s Integrated Risk
information System (IRIS) (USEPA, 2003b), the Health Effects Assessment Summary Tables (HEAST)
(USEPA, 1997b), and the USEPA National Center for Environmental Assessment (NCEA) in
Cincinnati, Ohio.
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The primary USEPA source of toxicity values is IRIS, an on-line computer database of toxicological
information (USEPA, 2003b). The IRIS toxicity value development process consists of a search of the
current literature, development of health assessments and draft IRIS summaries, peer review within
USEPA, peer review outside of USEPA, USEPA consensus review and management approval,
preparation of final IRIS summaries and supporting documents, and entry of summaries and
supporting documents into the IRIS database (USEPA, 2003b).

Another source of toxicity values is the USEPA Health Effects Assessment Summary Tables (HEAST)
(USEPA, 1997b). HEAST was published annually by the USEPA and provides a compilation of toxicity
values available at the time of publishing. Because HEAST is no longer updated regularly, the toxicity
values provided may not represent the most current values available. In addition, the toxicity values
provided by HEAST are considered to be provisional, i.e., the value has had some form of agency
review, but does not appear on IRIS. The HEAST values may or may not have been generated
following the IRIS process, but the values generally use all available information, use cument
methodology, and a consensus was reached by Agency scientists on the value. HEAST is, therefore,
considered to be an unverified source of dose-response vaiues and should be used only if no toxicity
value is available on IRIS.

When a toxicity value is not available from IRIS or HEAST, the USEPA NCEA in Cincinnati may be
consulted for provisional foxicity values. These toxicity values may or may not meet the HEAST
criteria. The NCEA generally provides a toxicological summary for the value. The USEPA Region 3
RBC Table (USEPA, 2003a) and the USEPA Region 9 PRG Table (USEPA, 2002b) also use toxicity
information from NCEA where available, and can serve as a source of these values.

Therefore, the hierarchy of toxicity value sources correlates jn general with the level of confidence in
the values, with the values directly provided by NCEA having the lowest level of scientific review and
approval and, thus, the least level of confidence. NCEA provided toxicity values for several COPCs,
as indicated in dose response tables (Table 4-1 to Table 4-4).

4.2 Noncarcinogenic Toxicity Assessment

Constituents with known or potential noncarcinogenic effects are assumed to have a dose below which
no adverse effect occurs or, conversely, above which an adverse effect may be seen. This dose is
called the threshold dose. A conservative estimate of the true threshold dose is called a No Observed
Adverse Effect Level (NOAEL). The lowest dose at which an adverse effect has been observed is
called a Lowest Observed Adverse Effect Level (LOAEL). By applying uncertainty factors to the
NOAEL or the LOAEL, Reference Doses (RfDs) for chronic exposure to constituents with
noncarcinogenic effects have been developed by USEPA (1997b, 2003b).
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In regulatory toxicity assessment, USEPA assumes that humans are as sensitive, or more sensitive, to
the toxic effects of a constituent as the most sensitive species used in the laboratory studies.
Moreover, the RfD is developed based on the most sensitive or critical adverse health effect observed
in the study population, with the assumption that if the most critical effect is prevented, then all other
potential toxic effects are prevented. Uncertainty factors are applied to the NOAEL (or LOAEL, when a
NOAEL is unavailable) for this critical effect to account for uncertainties associated with the dose-
response relationship. These include using an animal study to derive a human toxicity value,
extrapolating from a LOAEL to a NOAEL, extrapolating from a subchronic (partial lifetime) to a chronic
lifetime exposure, and evaluating sensitive subpopulations. Generally, a 10-fold factor is used to
account for each of these uncertainties; thus, the total uncertainty factor can range from 10 to 10,000.
In addition, an uncertainty factor or a modifying factor of up to 10 can be used to account for
inadequacies in the database or other uncertainties. The resulting RfDs are very conservative, i.e.,
health protective, because of the use of the large uncertainty factors. For constlituents with
noncarcinogenic effects, an RfD provides reasonable certainty that no noncarcinogenic health effects
are expected to occur even if daily exposures were to occur at the RID level for a lifetime. RfDs and
exposure doses are expressed in units of milligrams of a constituent per kilogram of body weight per
day (mg/kg-day). The lower the RfD value, the lower is the assumed threshold for effects, and the
greater the assumed toxicity.

Table 4-1 summarizes the toxicity information for COPCs with potential noncarcinogenic effects for the
oral route of exposure. For each COPC, the chemical abstracts service number (CAS number), the
dose-response value (RfD), and the reference for the toxicity value are presented. In addition, the
USEPA confidence level in the value, the uncertainty factor, the modifying factor, the study animal,
study method, target organ and critical effect upon which the toxicity value is based are also presented
for each COPC, where available. The confidence level is provided for constituents with toxicity values
published on IRIS and for constituents with toxicity values provided by NCEA, and is based on the
confidence in the study and the extent of toxicity information available for that constituent.

Table 4-2 summarizes the toxicity information for COPCs with potential noncarcinogenic effects for the
inhalation route of exposure. For each COPC, the CAS number and the toxicity value are presented.
Inhalation RfD (in units of mg/kg-day) values are calculated from Reference Concentrations (RfC) (in
units of mg/m® assuming a 70 kg adult breathes 20 m® of air per day. Both values are presented
where available. In addition, the reference for the toxicity value, the USEPA confidence level in the
value, the uncertainty factor, the modifying factor, the study animal, study method, target organ and
critical effect upon which the toxicity value is based are also presented for each constituent. Due to the
great uncertainties involved, USEPA generally does not support use of oral toxicity values to evaluate
inhalation exposures (USEPA, 1994).
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4.3 Carcinogenic Toxicity Assessment

In assessing the carcinogenic potential of a constituent, the Human Health Assessment Group of
USEPA has classified constituents into one of the following groups (USEPA, 1986, 1997b), according
to the weight of evidence from epidemiologic and animal studies:

Group A - Human Carcinogen (sufficient evidence of carcinogenicity in humans)
Group B - Probable Human Carcinogen (B1 - limited evidence of carcinogenicity
in humans; B2 - sufficient evidence of carcinogenicity in animals with

inadequate or lack of evidence in humans)

Group C - Possible Human Carcinogen (limited evidence of carcinogenicity in
animals and inadequate or lack of human data)

Group D - Not Classifiable as to Human Carcinogenicity (inadequate or no
evidence)
Group E - Evidence of Noncarcinogenicity for Humans (no evidence of

carcinogenicity in adequate studies)

The underlying assumption of regulatory risk characterization for constituents with known or assumed
potential carcinogenic effects is that no threshold dose exists. Thus, the characterization assumes that
there is some finite level of risk associated with each non-zero dose. The USEPA has developed
computerized models that extrapolate dose-response relations observed at the relatively high doses
used in animal studies to the low dose levels encountered by humans in environmental situations. The
mathematical models developed by USEPA assume no threshold, and use both animal and human
data (where available) to develop a potency estimate for a given constituent. The potency estimate,
called a cancer slope factor (CSF) is expressed in units of (mg/kg-day)'; the higher the CSF, the
greater the carcinogenic potential.

While USEPA has published drafts of revised Guidelines for Carcinogen Risk Assessment (USEPA,
1996¢, 1999, 2003d), these have not yet been finalized. The major changes in the guidelines from
those published in 1986 (USEPA, 1986) include:

¢ Replacing the alphanumeric classification system with a weight-of-evidence narrative and
providing three descriptors (known/likely, cannot be determined, and not likely);

o Emphasizing the agent's mode of action;
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e Use of biologically-based extrapolation models is the preferred approach where tumor
response is modeled within the range of observation and an initial identification of a point of
departure for low-dose extrapolation is identified (generally the dose corresponding to the
lower 95% limit on a dose associated with a 10% response - the LED10); and

e Providing three default low-dose extrapolation approaches: the original linear approach, a
nonlinear approach (using a margin of exposure - MOE), or both.

While these represent important advances in carcinogen risk assessment, the approach has not
generally been implemented for constituents with toxicity values on IRIS. Therefore, the alphanumeric
system is still presented on IRIS and is included here.

Table 4-3 summarizes the toxicity information for COPCs classified by the USEPA as potential
carcinogens for the oral route of exposure. For each constituent, the CAS number, USEPA
carcinogenicity class, the oral cancer-siope factor and the reference are provided. In addition, the
study animal and route of exposure upon which the CSF is based are presented.

Table 4-4 summarizes the toxicity information for COPCs classified by the USEPA as potential
carcinogens for the inhalation route of exposure. For each constituent, the CAS number, USEPA
carcinogenicity class, the inhalation cancer slope factor and unit risk factor (provided in units of
(ug/m®") and the reference are provided. in addition, the study animal and route of exposure upon
which the CSF is based are presented. The CSF is calculated from the unit risk assuming a 70 kg
adult breathes 20 m® of air per day.

4.4 PCB Dose-Response

The bipheny! structure of PCBs consists of two aromatic 6-member rings connected by a single bond.
There are five locations on each ring that can be chlorinated, and there are 209 individual PCB
congeners, each identified by a unique congener number. Structurally, PCB congeners can be
classified into groups based on the number of chiorines per molecule (e.g., monochioro-, dichioro-,
trichloro-, up to decachloro-biphenyl). These groups are referred to as homologs.

Aroclor mixtures are the commercial mixtures of PCBs that were used in industry. The Aroclors are
identified numerically (e.g., Aroclor 1260, Aroclor 1016). The higher the Aroclor number, the more
enriched is the mixture in congeners containing higher numbers of chlorines. Each Aroclor mixture
exhibits a characteristic, however overlapping, range of congeners, and Aroclors are identified and
quantitated in samples by comparing the sample results to Aroclor standards.
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Total PCBs in a sample can be calculated by summing the Aroclor concentrations. Alternatively, PCBs
can be quantitated by homolog and the homolog concentrations summed to give a total PCB
concentration. This latter method was used in the Sauget Area 2 risk assessment.

Risks from potential exposures to PCBs have been calculated using the most current guidance
available from USEPA. Currently, USEPA-approved guidance is provided in IRIS (USEPA, 2003b).
Total PCB concentrations were calculated for each sample by summing the separate homolog
concentrations. The total PCB concentrations were used to calculate the PCB exposure dose to be
combined with the verified cancer slope factors listed in IRIS (USEPA, 2003b). Guidance provided in
IRIS specifies three tiers of human slope factors for environmental PCBs: high risk and persistence,
low risk and persistence, and lowest risk and persistence. The choice of slope factors for use depends
on the medium of exposure and PCB chiorine content, as outlined in IRIS (USEPA, 2003b). These
values are presented in Table 4-5. Based on a review of the media evaluated in the risk assessment
and the CSF selection criteria, the CSF value of 2 (mg/kg-day)” was used in the Sauget Area 2 risk
assessment, which is the slope factor for high risk and persistence PCBs.

Non-cancer risks from potential exposures to PCBs were calculated using the most conservative RfD
for a PCB mixture, the oral reference dose for Aroclor 1254 of 2E-05 mg/kg-day.

4.5 Dioxin and Furan Dose-Response

The potential carcinogenic effects associated with exposure to dioxin and furan congeners in
environmental media were assessed in accordance with the approach developed by USEPA (1989b).
Risks were calculated for 2,3,7,8-tetrachloro-dibenzo-p-dioxin (2,3,7,8-TCDD) and the dioxin and furan
congeners using the cancer slope factor for 2,3,7,8-TCDD listed in HEAST and using the toxic
equivalency factors (TEFs) provided by Worild Health Organization (WHO) (Van den Berg et al., 1998).
The TEFs are fractions that equate the potential toxicity of each congener to that of 2,3,7,8-TCDD.
The TEFs are listed in Table 4-6. For each sample, the reported sample concentration (or half the
detection limit, as appropriate, for non-detected congeners) for each dioxin and furan congener having
a TEF listed by WHO was multiplied by its TEF, resulting in a dioxin toxic equivalent concentration
(Dioxin TEQ). The Dioxin TEQ values for each of the congeners were then added together for each
sample and treated as one sample concentration in the risk assessment. The cancer slope factor for
2,3,7,8-TCDD was used to calculate potential carcinogenic risks resulting from potential exposure to
Dioxin TEQs.

4.6 Absorption Adjustment Factors

Differences exist in absorption between humans in an environmental situation and the animals
generally used in the studies to develop the dose-response values. Absorption Adjustment Factors
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(AAFs) are used in a risk assessment to account for these differences. AAFs are discussed in greater
detail in Section 5.5.1 and Appendix H.
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TABLE 4-1
DOSE-RESPONSE INFORMATION FOR CONSTITUENTS WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM CHRONIC EXPOSURE THROUGH THE ORAL ROUTE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RIFS
SAUGET, LLINOIS
() Tolorenss | BA Torget Orgea
CAS Dese-Raspense AastVerifed) | Confidence | Unsortninly | Medifylng Critionl BNoat Sty Sy
Sancopent LR W ey~ BN T e s foma poast
vocs
11,2 Trichlorsethane 008 400803 RIS (872003) MEDIUM 1000 1 Ciinlosl serum chverwietry MOusE ORALORINKING WATER
1 2-Dichiorosthane 1070‘-4 200802 NCEA (1002} MEDIUM 3000 1 inoressed kidney weight RAT ORALDRINIING WATER
1 2-Dichiorosthene (\otat) $40-50-04 2.00E02 (w) | w8 (w2003) Low 1000 1 inoreseed serum alkaling phosphatsse in mice MOUSE ORALOMNINKING WATER
2 Butanone (MEX) 75033 $.008-01 Mg (3/2003) Low 3000 1 Decreased fetal birth welght RAT ORALDRINKING WATER
[4-Methyi-2-pentanone (MIBK) 108-10-1 8.008-02 HEAST (1997) NA 3000 1 Incressed iver and kidney weights, Increased urinary protein, iethergy RAT ORAL:GAVAGE
|acstone 7843 100801 RIS (8/2003) Low 1000 1 (nGreassd Svar and kidney weighls and nephmioxiclty RAT ORAL:GAVAGE
Benzene n 4.00E-03 RIS (8/2003) MEDIUM 00 1 Decreassd lymphooyle count HUMAN OCCUPATIONALINHALATION
Chiorobanzene 108-90- 200803 WIS (9/2003) |  MEDIUM 1000 1 Hislopsihologic chenges in Iver 006 ORALICAPSULE
€ o7 1.00802 RIS (W2003) MEDRM 1000 1 Fatty cyst formalion in lver and slovaied 85GTP 006 ORAL.CAPSULE
T4-87. NA NA NA NA NA NA NA NA
Ouchioromethane 8.006-02 RIS (1/2003) MEDIUM 100 1 Liver tonioly RAY ORAL.ORINIING WATER
Ethyloenzene 100-41-4]  1.006-01 RIS (8/2003) Low 1000 1 Liver and kidney toxioRy RAT ORAL:GAVAGE
{ Tetraghiarosthene 127134 1.008-02 WIS (872003) MEDUM 1000 1 Hapatotosicity in mice, decreased weight gein In rets MOUSERAT ORAL:GAVAGE/DRINKING WATER
Toluene 108-88- 200E-01 RIS (5/2003) MEDIUM 1000 1 Changes In liver and kidney welghts RAT ORAL-GAVAGE
Trchiorosthrylene 790180 30004 ®) Low 3000 1 Incressed reketive teer weight MOUSE ORAL.DRINKING WATER
 Xylones, Total 1330:20-7] 2 00E-01 IRIS (8/2003) MEDIUM 1000 1 Decressed body weight, increased mortality RAT ORAL:GAVAGE
8VOCs
1 2:Dichiorobenzene 96-50-1 9 00E-02 RIS (572009) ow 1000 1 No adverse ellscia observed RAT ORAL-GAVAGE
1 3-Dichiercbenzene 9.008-04 NCEA (1M/98) Low 10000 NA Hematologiaal and hyvoid eflacte RAT ORAL.GAVAGE
1 4-Dichiorobenzene 3.008-02 NCEA (/207) | MEDIUM 1000 1 Liver parturbations and developmental 1oxiclty effects RAT ORAL:-GAVAGE
2.4 6-Trichioraphenol 1.00E-04 NCEA (W2000) Low 3000 1 Reproduciive effecte RAT ORAL.DIRINIING WATER
2.4-Dichiorophencl 3.008-03 g (5/2003) Low 100 1 delayed ¥ nap RAT ORALDRINIONG WATER
2.4-Dimethyiphenol 2.008-02 RIS (8/2003) Low 3000 1 Clinical signe and sanie) and changes MOUSE ORALGAVAGE
|3-Chioraphencl 5.008-03 IRIS (3/2003) Low 1000 1 Reproductive slfeck RAT ORALDRINIING WATER
2-Mothyinaphihalene 3.008-02 © ] wus sz00m Low 3000 1 Deoreased body weight in meles RAT ORAL.GAVAGE
2-Niwcaniing NA NA NA NA NA NA NA NA
3-Methylphenolid-Methyiphenol 5.008-02 @ | s e2008) MEDIUM 1000 [} body weight, RAT ORAL:GAVAGE
4-Chicrosnikne 4 00E-02 RS (8/2003) Low 3000 1 Nonneoplasic lesiona of splenic capeuls RAT ORALOIET
4 Nitroarnsne 3 00E-03 NCEA (14/102) HIGH 100 1 Hematological effects PAT ORALGAVAGE
Benzo(a)anthracens NA NA NA NA NA NA NA NA
[Benzofa)pyrens NA NA NA NA NA NA NA NA
[Benzofb)uoranthene NA NA NA NA NA NA NA NA
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TABLE 4-1

DOSE-RESPONSE INFORMATION FOR CONSTITUENTS WITH POTENTIAL NONCARGINOGENIC EFFECTS FROM CHROMIC EXPOSURE THROUGH THE ORAL ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGHET AREA 2 RIFS

SAUGET, ILLINOIS

Orel e L3 el
Dese-Rospanse LastVerifed) | Canfidonse | Unesrtaing | Medifying Critionl Blost Sty Stody

o " '--'j_TL'-_- s =) ]
SVOCs Cont.

Benzolgh.hparyiene 300803 M| was (w200 HIGH 3000 \ Kidney oliec mouss ORAL-GAVAGE
Sanzo(kiiuoranthene NA NA NA NA NA NA NA NA
[bia(2-Chicrosthyliether NA NA NA NA NA NA NA NA
bia(2-Ellvyihenyliohthalele 2.00E02 R4S (8/2003) MEDIUM 1000 1 Increasad reiniive fiver waight GUINEA PIG ORAL.OIET
Ohenzo(a.henthracene NA NA NA NA NA NA NA NA
[Hexadhiarobenzene 8.008-04 RIS (8/2003) MEDIUM 190 4 Livar sflech RAT ORAL:OET
indenc{1,2,3-cd)pyrens NA NA NA NA NA NA NA NA
INaphthalene 2.008-02 NS (32003) ow 2000 1 Decraased body weight in maies RAT ORAL:OAVAGE
|Navobenzens 6.00E-04 RIS (372008} Low 10000 1 Hematologic effects, and adrenel, rensl & hepelic lesions RATMOUSE INHALATION
Phenal 3.008-01 )8 (872003) | MEDIUMAIGH %0 1 Ducreessd metemat weight gain RAT ORAL:GAVAGE
{Pecticides

4,4-00€ $.00E-04 (@] W8 (W200%) MEDIUM 100 ] Liver issions RAT ORAL:DIET
4.4-00T §.008-04 RIS (6/2008) MEDIUM 100 1 Liver igeione RAT ORAL:DIET

| Aidney 3.006-06 RS (5/2003) MEDIUM 1000 1 Liver touiclity RAT ORALDET
[sloha-BHC 38840 3.008-04 0| we (%2000 MEDIUM 1000 1 Liver and kidney toxiclty RAT ORALOET
slohs-Chiordane $103-714) 4.008-04 () | s (872003) MEDIUM 00 1 Hepetic necrosis MOUSE ORAL:DWET
beta-BHC 319:88-7] 3.00E-04 ® RS (8/2003) MEDIUM 1000 1 Liver and kidney toxiclty RAT ORALOET
deks-SHC 3|D-II-J 3.008-04 [0} s (8/2003) MEDIM 1000 1 Liver and kidney toxicky RAT ORAL:DIET
Dwiddn 80-87-1 S.00E-08 RIS (/2003) MEDIUM 100 1 Liver jesions RAT ORAL:OIET
Endrin Katone MM 3.008-04 @ WRi$ (8/200%) MEDIUM + 100 1 Miid histologionl leeione in llver, coossionel convuisions 000 ORAL:DIET
[gamma-BHC (Lindene) M 100804 s (8/2003) MEDIUM 1000 1 Liver and kidney towicity PAT ORALOET

[ Heptachior 76448 5.008-0¢ RS (5/2003) Low 300 1 incresend iver weight RAT ORALDET
Heptachior epoxide 1024-57.9 1,30E-08 W8 (8/2003) Low 1000 1 Inareseed iver 10 hody-weight radion 000G ORALDET
|Herbloldes

2.4.5-T 93-70-54 1.008-02 Wig (§/2008) MEDIM 300 1 increased winery coproperpivyrine RAT ORALDIET
2.4-D NJI-"" 1.00E02 I8 (V2009 MEDIM 100 1 Homatologic, hmpatic snd renal tosdolly RAT ORAL:OET
MCPA ll-?lﬂ B.00ED4 RIS (8/2003) MEDIUM 300 1 Liver and kidney toniclty DOG ORAL
NCPP m 1.008-03 WIS (8/2003) MEDIUM 3000 1 incresssd sbechste and relntive kidney weights RAT ORALOET
Pentachiorophencl §7-06-5 3.00€-02 RS (5/2003) MEDIUM 100 1 Uiver & kidney pathoiogy RAT ORAL:DIET
PCoe

Total PCBs 1336-36-)) 2,00E-05 &) | WS (v2003) MEDIUM 300 1 Ocular, methomiam glend, finger and toenell, and immune sfiects MONKEY ORAL.CAPSULE
Oisxin

2.3,7,8-TCDD-TEQ 1748.01-81 NA NA NA NA NA A NA NA
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TABLE 4.1
GOSE-RESPONSE INFORMATION FOR CONSTITUENTS WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM CHRONIC EXPOSURE THROUGH THE ORAL ROUTE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RUF8
SAUGET, ILLINOIS
Orel Reforence [ 2} Target Orgen/

CAS Dese-Response {Last Verited) | Confidonce | Uneartninty | Meditying Critionl Bffect Study Study
Constituent Number -_w m Lovel Faotor Paster d% Antnal Wethed
Metals
{Artimony 1440-28-05 4.008-04 RIS (8/2003) Low 1000 1 Decressed longevity, dec. blood giuoose and cholssterol ohanges RAT ORAL.DRINKING WATER
Arsenic 7440-38-21 3.00604 RIS (8/2003) MEDIUM 3 1 Hyperpigmentistion and hrsiosis of the siin and pose. vasouler compliostions NUMAN ORAL:DRINKING WATER
Barium ? 7.008-02 RIS (8/72003) MEDIUM 3 1 increseed kidney weight HUMAN ORAL:DRINKING WATER
Berytlum T440-41- 2.008-03 WS (1/3003) | LOWAEDWM 300 1 Senadl intastine! issions DoG ORAL.ONT
Cadmivm % 1.008-03 o® RIS (5/2003) HIGH 10 1 Protainuria NUMAN ORAL

T440-47-3 3.008-03 ) [ IR (V2003 Low 300 3 Nona reported RAT ORALDIINKING WATER
Cobak T440-45-4] 2.00E-02 NCEA (11502) | LOWAMEDIUM 10 1 Hematlogical HUMAN INJECTION (DIALYS:S)
Copper 7“0-“-.1 3.708-02 HEAST (180N NA NA NA G invhation HUMAN ORAL
Lead T43-62-1 NA NA NA NA NA NA NA NA
iManganese 7430-98-8§ 240602 {n) { RIS (5/2003) MEDILM 1 3 N3 Effects HUMAN ORALDIET
Mercury 7430078  3.00604 © | W8 (/2000 HIGH 1000 1 Autcimmune effects RAT ORAL
Nickel 1440.020{  2.006-02 WIS (2003) | MEDIUM 300 1 Decressed body & organ weights RAT ORAL:DIET
Thatium T440-23-01 SETEDNS {s) | YRS (8/2003) Low 3000 1 inoreaned \wvels of 8GOT and LOKH RAT ORALDET
|Vanadwm 1440-62-2] 7.008-03 HEAST (1907) NA 100 b} No sffeci reporied RAT ORAL:DRINIING WATER
Zine: T440-88-) 3.00€-01 RIS (8/2003) MEDIUM 3 1 Hemeioiogic sffacts HUMAN ORAL:DIET SUPPLEMENT
Notes:
(CAS - Chemcal Abstracts Service.
LOAEL - Lowesi Obeerved Adverse Efecta Lavel,
MEAST - Haalh ENece Tabies, snnually by tha USEPA (1997b).
IRIS - Intlegrated Risk Information System, an on<ine of (USEPA, 20030). .
INCEA - Nationel Centar lor Environmentsl Assesement.
INOAKL - No Qbserved Adverss Eflscks Level.
PRG « Praliminery Remadiation Gos! Tabls (1072002) (USEPA, 20029).
REC - Risk Based Concenrsiion Talie (4/2003) (USEPA, 2003s).
RO - Referancy Dose.
USEPA - Uniied States Environmentsl Protection Agency.
(s) Valus for rane 1.2-Oichioroethene.
(] y Hoalth Risk md EPABOOD-01/002A Auguat 2001, Personal communication (USEPA. July 9. 2003).
{c} Valus for Naphthalene.
(d) The CAS numbers for 3 henol snd 4 are 100-44-8 and 108-30-4, respeciively.
(s} Oral Dose valua for 3 ¥ is ueud. No IRIS veius availebis for 4-Methyiphenol,
() Value for Pyrene,
(g) Value for DDT.
(M) Value for Chiordans.
() Vaiue for pamme-8HC used due o ssuckral simiteriies.
) Value for Endein,
(k) Value for Arocior 1254 (RIS) (USEPA, 2003).
(1) Cadmium » 3 constiuent of potenial conoem in soil only. Thareiure, the referencs does 1or food rather then the relernence doss for waler is used.
(m) Ch ] using the dos: dats for Chwomh
{n) When sssssding sxposure lo mangeness in soll or drinking weler, IS (5/2003) reconwnends applying s mosiifying fecior of 3 10 the orai R of 0.14 mg/g-day. The USEPA Region $ PRG table (USEPA, 2002} alsc indicates that the

aversge distary mengenaee content of the US dist (5 mpiday) be subiracind rem the crionl dose of 10 mgidey. Tharelore. the RID is (10 mg/dey - 5 mg/tay)Modifying Fecior (3) = 1.67 mgidey / 70 kg = 0.02¢ mag-dey.
(0) Vaisa for Mercury chioride.
(p) The NOAEL of 0.28 mg/g-day for Thalium Sulisie (FUS, $/2003) wes adjusted for the malecults weight of Thellum (see the Thallum Acetate IRIS e (W/2003)) 10 0.20 mglg-dey. Therslors, the Thellum RID = 0.20 mg/hg-dey / UF 3000 = 8.6TE-06 mo/g-day.
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TARLE 4-2
QOSERESPONSE INFORMATION FOR CONSTITUENTS WITH POTENTIAL NONCARCINOGENIC SFFECTS THROUGH THE INHALATION ROUTE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RIFY
SAUGET, LLINOIS
Thtitien [~ T Vargel Gegasd
cas Dewe-h o Vostiod) | Contidencs | Unsortohuy Critionl Biont Swey oy
Cammiton Loty | Voo oghys0y) - w_r__m = T = —
1,92 Trichioraashene 8004} NA NA [ NA N [ LS [ [
1,2 Oxchiorovmane 10740831 1000 = 2.008-03 NCUA (4/82) Low 2000 NA 1, Brer, kidnay and mucous memibrane aflects MousE INHALATION
1.2-Ochiarosans (ioief) 840080 A ~ [ " NA A N [ [
|2-2wanone vex) 009 200801 c-J 1008400 A (5/2009) ow 1000 ] Docreased fotal birth weight uoust INHALATION
[4-Matytd paniancne (WOK) 100104 [y, 2 m‘ 2.008+00 s 2003 | Lowmeowm| 300 1 achuowd fetal edy wt and incr. fulal deasth in mioe, Shetetel verietens in rous and mics RATMOUSE NHALATION
jAceions 7841 NA NA NA NA NA NA NA NA NA
[Benzene r 27802 ) 200803 e 3308y MEDIUM 200 1 Docreased iympiwoyte count HUMAN INHALATION:OCCUP:
|chierotenzene 108001 170802 5 00802 NCSA@eNY) | MEORM 1000 'y Lver RAT INNALATION
{cnorctorm o100 1.4%02 [ 200802 NCBA (V2% | Lowamonm| 100 NA Liver, bidnoy and ONS sfocte MOusE INHALATION
|CMorometnans Te07 uTa () 200802 e (53003 NROUM 1000 [} Comsbeliar ivators woues BHALATION
|owchiorometane 750028 2E01 " 1008400 HEAST (Y007) [ o A Uver tondcity RAT INHALATION:-NTER,
lenyhenzene 100414 200801 ) 1008400 ™a sy Low 00 [ Oovelopmonial bondaty RATRASIY HALATION
[revaciorcetrene 127984 1.70801 o 00801 ncaagaoen | weoum » 1 Heputolmiclly ard sanel tenichy MOUSE HALATION
Tolene 100083 1.14801 -y 400804 . 208Y) IO 00 + Nourslugiont eflacts AN INHALATION:OCCUR,
Tachiorestylene oy 10802 o 400802 [ A 1000 1 on HUMAN IHALATION-OCCUP,
Xylones, Tt 1330-20.7 200802 " 1.008-01 e 3008) MEDUM ) 1 Impaired mot aserdington RAT PHALATION
SVOCs
1.2-Oncorobenzene 96404 s.70802 = 2.008:01 HEAST (1987) [ 1900 ' Dowrosssd weight gain RAT RHALATIONINTERA
1,3-Ochoroiranzens LT3 19001 t 0080 . (82003) [T 100 [ Increnned buer weight RAT INHALATION
1.4-Ceohiorobensene 108487 2.2080% [ 00801 e (w9003 SO 100 1 Ineresed iver waight MAT INHALATION
2.4.0-Ticoworaghene! L NA NA NA A [ NA [ NA A
2.4-Drchiorephene! 120433 NA NA ) A NA A [ A LY
2.0-Cimptviphanch 10479 ('Y » ) [ - Y 'Y L ('Y
|2-Choresnene! [T NA ~ ~ A NA [ [ NA N
|2-semyinapratene -ur:l (¥ 7] m 200809 e (2003) [ Y 200 ] Nasel ofoon Mouse INHALATION
[a+emcaniine w? (XA [~ 200800 HEAST (1997 " 10000 1 Hemetolagiosl effects AT IHALATION:INTER
|3-Mewryiphanci4-emyiphenct ‘J NA [ [y [ - [ ™ " )
[4-Chioreeniing 10847, HA NA " [ NA NA "y [ ~
|+-tmcenine 10001 114803 5 40080) NCEA (11109) Low 1000 [ Homatslagionl ellecie mr BAATION:NTERA
{Benzisientvacere 2000 NA NA NA A [ ~ NA NA NA
|neneoiaipyene 20329 NA [ A N ~ A A "~ [
200003] L NA NA A N () ~ NA [
|Benzotpnlipenyiens 191843 NA [ Y [ NA [y 3 LY [
Sorsof)uarariens 207000 " NA NA M T wm N [ LY [
vis(3-Chiorostytietiver 11444 NA [ A [ NA NA ™ ~ NA
{Wio(2-Eirgiharyiinaiais 112007 NA Ly [ [ [ ~ Y NA 'Y
[Oberzois.Manirscene 45703 NA NA [ NA NA NA WA L L)
[Hosachiersbaraens 118741 NA NA MNA NA A NA NA A NA
indeno(t 2.3t imyrene 190004 [ [ "~ " [ [ [ Y "
[Nashmatene 20 TR = 200803 e 1Ny [T 000 1 Maost oflosn Moyes INHALATION
|Nwobensere [ 5.70004 3 200603 HEABT (1087) L 10000 A oMocts and mivenal, renel, [
[Phancs 10880 ™ " " - " " " ™ ™
[Posticites
4008 124004 NA " ~ [ NA [ "y NA [
44007 20359 A NA Y ~ ~ ~ [ [ [
Lnn 2000031 NA [ [ [ NA A [ NA A
sohe-BHC 1904a] NA 'J ~ () ~ ~ ~ NA NA N
|aipa-Chiessane $103-714f 200804 o 7.008-04 e (/200 wow 000 1 Hopela eflech RAY INHALATION
bew-viic uuw‘ NA [ [ NA ~» “~ [ L N
[oke-BHC 3‘_‘2& NA jN_A NA L“-* NA A g NA NA
August 31, 2003
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TABLE ¢-2

DOSE-RESPONSE INFORMATION FOR CONSTITUENTS WITH POTENTIAL NONCARCINOGENIC RFFECTS THROUGH THE INHALATION ROUTE
HUMAN HEALTH RISK ASSESSMENT

SAUGEY AREA 2 RVFS

SAUGET, ILLINGIS

s Tnhaision L= A ) et Gegasd
cAS Do ant Verifod) Critest Boiest Sty vty
— Number m l h 'L [ & Animal Mathed

Diatden 00671 NA NA NA [ NA [ A “» NA
Sndrin Ketow 53494205} " [ N Y 'Y LY [ N NA
|oemma-8HC (Lindane) 56099 NA A N L NA N ~ N NA
HeotaoNor 70444 N A A [ ~ LY " NA A
|Hagtuchior eposde 103447 NA Y N NA A ~M NA M NA
|iorhisidon

2457 ey " “ “ “ - " ~ “» ™
.40 [ NA [ LYY NA NA LY ~» Y NA
MCPA u-uq ™M N > M ™M ™M ™ ™M -
ucee 082 NA NA N 'Y A M A NA NA
|Puriachioroshencl 87404 NA NA NA NA NA NA NA NA NA

i 1]

Tolsl PCRS 1336383 NA NA NA NA NA NA NA NA NA
Dlasin

2,37 1-TCOD-TRQ 1748014 NA A LY LYY [ LY NA N [
[Wetate

ansmany 7440-380] NA NA (7Y NA NA NA NA NA NA
[resonc Tase-02| NA HA NA NA NA NA NA NA NA
[Bariam ’M‘ 140804 [ $.008-04 HEABT (1987) NA 1000 NA Petotomicaly RAT INHALATION INTEM,
[Baryiom T4aga17| 87180 ) 200808 S (w3009 NEOIM 0 1 BarySum seneiizaiion end progreseion o CS0 HUMAN INHALATION OCCUP,
jCodmum ” | A ~ N - NA [ NA NA N

muvl 200808 [ 1.008-04 S (2003) Mg 00 1 Loctmie lavage i RAT INHALATION

jCovax re40484] 570808 200808 NCSA (M) | MeowMAow | 100 A Roophrainry oflocss HUMAN INHALATION-OCTUP,
Copper 7400-00-0¢ A A ('Y NA NA NA ~A A A
Losd T2} L A ~ [ ~» N [ NA N
[Marpenese Teesef 145508 @ 500808 8 (02003) GO 000 1 Impainrert of reurebeheviersl tunction MU INHALATION
fMercury w474 (v, 2} . 300804 9 (13003 MEDUM x 1 Hang romar; incresuss i Memory disiurbences; evidence of sulcnomic dyshunoion HUMAN INHALATION-OCCUP,
kel T040029] A ) " ) NA ~ NA N~ ~
Thaum 7440-38-0 NA NA " NA N [ N " [
[vanadiom Te40422} NA NA NA [ A NA A [y N
Zire Tasne NA Y NA A NA ~ [ ~ NA
=

CAS . Chovmicel Absiracks Serviss

HEAST - Hoalth Rffotts Assonsment Sumwiry Tabies, published anwelly by the USEPA (19870). -

RIS . itograied Misk infarmaven Syslam, B on-ine Compuier dmsbame (UBEPA, 20098).

LOAEL - Lowes! Obsarvad Adverse Eflocts Lovel.

NCEA - National Canter for Srwironmantel Avossement

"G . Y Gost ool A, 3002).

RIC « Rularanos Cencenration

USEPA - United Blates Ervirorvmental Pratactiun Agenty,

(a) Converies trom relarance cencentetion: RIC (mghn’) 1 ((20 m” siskday}70N).

> Hooln Aok Syrhovis and SPAIOM-01/002A Awgust 3001 (USEPA. 2001s). Parsonal anmemuniostion (USBRA, July 9, 3063).

ic) Valus for 1,4-Dichiorchanzene

(4) Voo for Neptratene

(¢) Tha CAS rmbers ov 3-Mystyiphenci and 4-eiryiphencl sve 108-44.8 ard 108-30-4, respeciively

e Vv tor Chisesiane,

9) Valu fov Chvamivm V1 gesicietes.

August 31, 2003
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TABLE 4-3

DOSE-RESPONSE INFORMATION FOR CONSTITUENTS WITH POTENTIAL CARCINOGENIC EFFECTS BY THE ORAL ROUTE OF EXPOSURE
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RUFS
SAUGET, ILLINOIS

EPA Ond Oval CSF Oral CSF Oral CSF
CAS Carcinogen CSF Reference Stwdy Study
mcm Nusber coss | iopihadeyt | {Lost Veriied) Animel Method
1,1.2-Trichiorosthane 79-00-5 c 5.70€-02 RIS (5/2003) MOUSE ORAL:GAVAGE
1,2-Oichiorosthens 107-08-2 -4 9 10E-02 RIS (5/2003) RAT ORAL GAVAGE
1,2-Dichiorosthens (lotel) 540-50.0 [} NA (o RIS (52003) NA NA
2-Butanone {MEX) 78633 D NA IRIS {5/2003) NA NA
[4-Melivyi-2-pertanone (MIBK) 108-10-1 NA NA IRIS (5/2003) NA NA
[ Acetone 67-64-1 ] NA RIS (52003) NA NA
Lm'.. 71432 A 150602 (o)) s (522003) HUMAN INHALATION OCCUPATIONAL
108-90-7 [} NA RIS (5/2003) NA NA
[Criorotorm 87883 (-] NA €] RIS (522003) NA NA
Chioromethane 74073 c 1.30€-02 HEAST (1997) MOUSE INHALATION INTERMITTENT
Dichioromethene 7508-2 B2 7 SOE-03 RIS (572003) MOUSE ORAL-DRINKING WATER
100-41-4 [} NA RIS (5/2003) NA NA
[Tetruchiomethene 127-184 NA 5.40E-01 o MOUSE ORAL GAVAGE
[Toksne 108-08-3 o NA IRIS (8/2003) NA NA
[Trichiorosthylens 79018 NA 4 Q0E-01 [} HUMAN ORAL:DRINKING WATER
| Xytanes, Tomt 1330-20-7 NA NA NA NA MNA
|svoCs
1,2-Dichiorobenzens 96601 D NA RIS (5/2003) A NA
1,3-Dichiorobenzens 544731 ] NA RIS (5/2003) NA NA
1,4-Dichiorobenzens 108-48-7 [ 240€-02 HEAST (1907) MOUSE ORAL:GAVAGE
2,4,8-Trichioraphenol 8-08-2 1 10E-02 RIS (5/2003) RAT ORAL-DIET
4-Dichiorophenol 120-83-2 NA HA NA MA NA
A-Dimetihyiphenot 106-67-0 NA NA NA NA NA
95-57-8 NA NA NA NA NA
2-Metwyinaphihslens n57-6 NA NA NA NA NA
2-)rcaniline "8-744 NA NA NA NA NA
3-Methylphenoli4-Methyiphenol o) c NA RIS (572003} NA NA
[4-Chioroaniine 108-47-8 NA NA NA NA NA
j4-Narcenline 100-01-8 NA 2 10E-02 NCEA {11/1/02 WMOUSE ORAL:GAVAGE
Benaota)entuncens 88-65-3 [ ~3 7.306-01 RIS (5/2003) MOUSERAT ORALDIET
Benzofa)pyrens 50328 -] 7.306+00 RIS (5/2003) MOUSERAT ORALDIET
[Benzofbifucranthens 208-90-2 .+ 7.30€-01 RIS (5/2003) MOUSE/RAT ORAL-DIET
Benza(g.hilperylens 191-24-2 o NA RIS (5/2003) NA NA
207-08-9 82 T30E-G2 (9)| RIS (52003) MOUSERAT ORAL-DIET
jois(2-Chviorosthyl)ether 114444 [] 1 10E+00 $4S (52003) MOUSE ORAL GAVAGE/DIET
[bia2-Emymenylipiuhatate "7 2 1.40E-02 RIS (5/2003) MOUSE ORALIDIET
DRenzoiaanthracene £3-70-3 B2 7.30E+00 (hw RIS (872009) MOUSERAT ORALDIET
[Hexachiorobenzene 118-74-4 B2 1.80E+00 RIS (52003) RAT ORAL-DIET
ndeno{1,2,3-cdlpyrens 193-30-6 82 T 30E-01 (lﬁ RIS (5/2003) MOUSERAT ORAL-DIET
9-20-3 [+ NA WR1S (8£2003) NA NA
Nwobenzene 96963 [} NA IRIS {5/2003) NA NA
|Phenot 108-86.2 o NA RIS (5/2003) NA NA
[Pesticides
j4.4-00E 72568 a 3.40E-01 RIS (5/2008) MOUSEMAMSTER ORALDIET
ru'-nm 50-203 -3 J.40E-010 RIS (8/2003) MOUSERAT ORALINET
[Addring 300-00-2 B2 1TOE+01 WS (5/2003) MOUSE ORALIDNET
aipha-BHC 319848 -3 6.30E+00 RIS (672003) MOUSE ORALOIET
aiphe.-Cordene $103-71-9 B2 AS0E-01 () RIS (52003) MOUSE ORAL:DIET
beta-BHC 319887 c 1.80E+00 IRIS {5/2003) MOUSE ORALDIET
319-08-8 ] NA RIS (5/2003) NA NA
Disidrin 8057 1 82 1.80E+01 RIS (5/2003) MOUSE ORALDIET
Endrin Ketone 53494-70-5 NA NA MA NA NA
{Lindane} 58899 82C 1.306+00 HEAST (1967) MOUSE ORALDIET
Heptachior T70-44-8 82 4 50E+00 RIS (52003) MOUSE ORALAINET
[Heptachior sponide 1024-57-3 82 9.10€+00 RIS (5/2003) MOUSE ORALOET
Herbicides
2487 23765 NA NA NA NA NA
2.4-0 4-78-T NA NA NA NA NA
MCPA 94-74-8 NA NA NA NA MNA
MCPP 93-85.2 NA NA NA NA NA
87-88-5 82 1 20E-01 WIS (8/2003) MOUSE ORALANET
Param\DRC
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TABLE 43

DOSE-RESPONSE INFORMATION FOR CONSTITUENTS WITH POTENTIAL CARCINOGENIC EFFECTS BY THE ORAL ROUTE OF EXPOSURE
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 R¥VFS

SAUGET, ILLINOIS

EPA Oral CSF Oral CSF
CAS Carcinogen Study Soady
Nusmber Class Aniemal Method
PChe
'otai PCBs 1336-26-3 a2 RAT ORALDIET
3,75 TCOD-TEQ 1748-01-8 -~ 1.50E+08 HEAST (1997) RAT ORALDIEET
iSetale
JAntimony 7440-36-0 NA NA NA NA NA
{Areenic T440-38-2 A 1.50E+00 RIS (5/2003) HUMAN ORAL:DRINKING WATER
Bardum 7440-3%9-3 D NA RIS ($/2003) NA NA
Laylm T44041-7 81 NA RIS (572003) NA NA
[Cadwium 7440430 (3] NA RIS {5/2008) NA HA
JChromium 7440-47-3 D MA RIS (S/2003) NA NA
Cobelt 7440-484 » NA NCEA (115/02) NA NA
Copper 7440-50-8 D NA S (5/2003) NA NA
Lead T439-82-1 a2 NA MA NA NA
Menganees 7430965 D NA IRIS (5/2003) NA NA
IMercury 7430078 D NA RIS (32003) NA NA
[Nickel 7440-02-0 NA NA () NA NA NA
[Theium 7440-20-0 D NA RIS (8/2003) NA NA
‘Vm T440-82-2 NA NA NA NA NA
Ibn 7440-08-6 [} NA RIS (5/2003) NA NA
- Chesnical Absiracts Service.
- Cancer Slope Factor.
HEAST - Hoalth Effocts A Tobles, ly by the USEPA (1997h).
- Integraied Risk informalion System, an online comp of (USEPA, 2003b).
- Conter for
PRG - Preliminary Remediation Gos) Table (10/2002) (USEPA, 2002b).
USEPA - United States Environmentsl Protection Agency.
{®) cle-1.2 hes a class of D; rane-1.2- hae not besn per RIS,
(b) IRIS provides a range of CSF for benzene of 1.5E-02 to §.5E-02 kg’duymg. IRIS stales that each value within this range has equel
scienic plsusibiity.
) The Ored RID can be of cancer 0 %0 RIS (USEPA, 2003b).
) Trichiorosthylena Heelth Risk nd EPANOWD-01/002A August 2007,
Pursonel communication (USEPA, July 8, 2009).
(0) The CAS for 3. and 4 are 100-44-5 and 108-39-4, respeciively.
() CSF based on vl for benze(a)pyrens and applying & relative polency factor of 0.1 per USEPA F or ¢ Risk
of Poly y (USEPA, 19034).
) CSF based on that for ond ® relnlive potency factor of 0.01 per USEPA for O Risk
T, y (USEPA, 19039). :
() CBF based on thet for benzo{sipyrene and applying & relative potency factor of 1.0 per USEPA F for O Riok
of Polycy y (USEPA, 1903d).
[} Veaiue for Chiordane.
() This Is the upperbound CSF for high risk and persistence PCBas. USEPA provides a range of siops factor or IRIS; thess will be discustad in the risk
charachertzalion.
) information for nickal, soluble salls on IRIS.
The NCEA has for the inkerim adopted ihe Calfomie EPA doase- values for y or (USEPA, July 9, 2003).
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TABLE 44

DOSE-RESPONSE INFORMATION FOR CONSTITUENTS WITH POTENTIAL CARCINOGENIC EFFECTS BY THE INHALATION ROUYE OF EXPOSURE
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS
SAUGET, ILLINOIS

ENSR international

A Inhalation el Inheleien CSF Whelstion Inhalation
CA3 | Carcinogen cSF Risk Factor Noforsnce csr csf
Canotes gomeer | _ciees | e’ ) | pmivemes | owoysvims | ooy iowcs
1,1,2-Trichiorosthane 79-00-5 c 5.00E-G2 ®) 160605 RIS (8/2003) MOUSE ORAL GAVAGE
1,2-Dichioroethane 107082 82 9.10E.02 ®)f 260605 WS (8/2003) RAY ORAL-GAVAGE
1.2-Oictioroethens (iotar) $40-50-0 [} NA (:)J oA RS (8/2003) NA NA
MEX) 78033 o NA oA RIS (5/2003) NA NA
[4-Motyt-2-perancne paBK) 108-10-1 NA NA NA RIS (5/2003) NA NA
Acsone 67841 [} ('Y NA RIS (5/2003) [T MA
Benzene 71432 A 7.706.03 o] 220€08 RIS (3/2008) HUMAN INHALATION:OCCUPATIONAL
108907 [} NA NA RIS (8/2008) N NA
7083 82 0.086-2 ®f 2308 was (5/2003) MOUSE ORAL:GAVAGE
C 14873 c 6.306-08 1.80E-08 HEAST {1997) MOUSE INHALATIONINTERMITTENT
Dichioromethane 75-00-2 82 1.06-03 (®f 4T0EO7 RIS (5/2003) MOUSE INHALATION
Emytbanzene 100414 o NA NA P NA NA
[Teachiomethene 127184 NA 2.06-02 5.90€-08 ) MOUSE INHALATION
lroksene 108-06-3 ] 7Y NA RIS (52003) A A
[Trichiorosthylens 018 NA 4.006-01 A © HUMAN ORALDRINKING WATER
[Xytonss, Towt 1330207 NA NA A NA NA NA
D A NA RIS (5/2003) A NA
[ oA NA RIS (82008) 7Y N
82 2.208-02 A NCEA (82143) MOUSE ORAL:GAVAGE
82 1.006-02 m) s.t0e-08 RIS (572003) RAT ORAL:DET
NA NA N NA NA NA
A WA NA NA NA NA
NA A NA NA NA NA
c ) NA NA NA [y NA
NA N NA WA NA NA
c NA A RIS (5/2009) NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
B2 390501 (w) NA NCEA (11/10/04) HAMBTER INHALATION
82 3.108+00 S40E-01 NCEA (11118/94) MAMBTER INHALATION
82 210501 fow N NCEA (10/18/94) HAMSTER INHALATION
[ NA A 7y NA NA
310602 n) A NCEA (114854) HAMSTER INMALATION
B2 1.90E+00 M) 3306-0¢ RIS (8/2003) MOUSE ORAL:GAVAGE
a2 A NA RIS (5200%) NA NA
[ 3108400 (o) NA NCEA ($1/10/94) HAMSTER INHALATION
[ 1.81E+00 () 4.00E0¢ w8 (872008) RAT ORALDIET
SA0E0 (ma NA NCEA (11M8/4) HAMSTER PMALATION
c 7Y NA RIS (5/2003) N NA
D (7Y NA RIS (5/2003) NA NA
o " NA RIS (52003) N A
B2 NA " RS (52003) NA NA
] SA0E-01 ®) s9.roE08 RS (5/2003) MOUSERAT ORAL-DIET
B2 1726401 ®)] eme0 RIS (5/2003) MOUSE ORALDET
B2 $.30E+00 ™| 180603 RIS (5/2003) MOUSE ORALDIET
Laiphe-Chiordane 5103718 82 3.80E-01 ®) 100604 RS (8/2003) MOUSE ORAL:DIET
|bete-BHC 319067 c 1.006+00 o) 50604 us (872009) MOUSE ORAL:DIET
doha-8HC 31008 D A NA RIS (5/2008) NA NA
80-87-1 B2 1008401 ®) 4s0e03 RIS (8/2003) MOUSE ORAL-DET
ndrin Ketone 53404108 NA 7Y NA NA NA NA
{Lindane} 6008 82-C "3 NA NA A NA
Meptachior ™ B2 4.S8E+00 o] 1.30e0 RIS (5/2003) MOUSE ORAL:DIET
{Heptachior epoxide 1024-67-3 B2 9.10E+00 ®)f 2s0e03 RS (5/2003) MOUSE ORAL:DIET
Herbicides
45T 0785 NA ('Y NA NA NA NA
o187 NA A NA NA NA NA
MCPA 4746 NA A NA NA A NA
Mcep o3452 NA NA A A A NA
57-88-8 [ NA A WIS (52003) NA NA
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TABLE 44
DOSE-RESPONSE INFORMATION FOR CONSTITUENTS WITH POTENTIAL CARCINOGENIC EFFECTS BY THE INHALATION ROUTE OF EXPOSURE
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RUFS
SAUGET, ILLINOIS
EPA nhalation Unit [ ] nhalation
CAS | Carcinogen csF Risk Factor Reforence csF csF
] b | cwes | ntesmtiil | o't | protvestes L swerseeme | seoyeos
PCBs
Tow! PCBe 1336-36-3 82 2.00E+00 [ NA RIS (5/2009) RAT ORAL-DET
Es.u-’rmrso 17246018 B2 1.50E+08 3.306+01 HEAST (1967) RAT ORAL:DIET
Jantimony 7440-36-0 NA NA NA NA NA NA
Jamenic 7440-38-2 A 151+ N 430603 RIS (5/2009) HUMAN HHALATION:OCCUPATIONAL
7440-39-3 [} NA NA RIS (5/2008) MNA NA
l::n Ta40-41-7 81 8.40E+00 o) 240803 RIS (52003) HUMAN INHALATION:OCCUPATIONAL
iCadmium 7440439 [ $.30E+00 ®)] 1.80€603 RIS (5/2008) HUMAN INHALATION:OCCUPATIONAL
IChvomium 7440473 A 4.20E+01 o 120€02 RIS (8/2003) HUMAN INHALATION:OCCUPATIONAL
iCobalt 7440484 81 $.006+00 ®N 280603 NCEA (1/18/02) MOUSE INHALATION
Copper 7440-60-8 ] NA NA RS (5/2003) NA NA
Lot 7430-82-1 82 NA NA NA NA NA
7435-96-5 [ NA NA RIS (5/2003) NA NA
m. 743978 ] A NA RIS (5/2003) A NA
7440-02-0 NA NA mﬂ NA NA NA NA
7440-28-0 NA NA NA NA NA NA
7440-62-2 N NA NA NA NA NA
7440-00-8 [} NA NA RIS (5/2003) NA NA
- Chemiasl Abstracis Service.
- Cancer Siops Factor.
- Hoalth Eflects Tabise, ly by the USEPA (1997b).
IRIS - integraied Risk informasion System, sn online of - (USEPA, 20030).

- Prolinary Remedistion Gost Tabls (10/2002) (USEPA, 2002b).
- Risk Besed Conceniration Table {(4/2003) (LUSEPA, 2003s).

() nhatation CSF caiculuted from the unil risk factos, whers 570 Mg acult 20 m” of sir per day.

) Convertad from inhalslion usit riek: URE m®ug x (T0g x {1day20m”) x 1000 ugimg).

{c) cie-1,2-Dkiovostiens has a carcinogen clses of D; rane-1.2-Oichiorosthens has not been clessiied; per IRIS.

RIS provides a range of inhalstion unil riek fectors o benzens of 2.26-08 1 7.0E-08 m’/ug. Thess are squivalent i an CSF range of 7.7 E-03 to
2.7£.-02 hg*duyimg. RIS wistes Sl sach valus within fhis rangs hes squal sciontific plausibiy.

(USEPA, July 9, 2003).

Hoalth Risk ond EPABO0/P-01/002A August 2001. Personsl communication (USEPA, July 9, 2003).

) Based on information for naphihalens. .

The CAS for y and &-Methy 200 100-44-5 and 108-38-4, respectively. '
Valye for Chiordane.

) This is Bw uppertiound CSF for PCBe for USEPA p » range of slope factors on IRIS: thess wil be 0 riak ch
Information for Nickel, soluble seits, on IRIS.
(m) COF based on thet for d & relative potency fector of 0.1 per USEPA ¢ for Cn Riok

of F A (USEPA, 1983d).

) COF based on thal for and & reladive polency factor of 0.0% per USEPA Provisional Guidance for Quantiinive Risk Assesament
of Polyayalic A (USEPA, 1903d).

for O Riek

y (USEPA, 19834).

CSF based on thet for banzo(a)jpyrens and applying a relative potency fector of 1.0 par USEPA F
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TABLE 4-5

TIERS OF CANCER SLOPE FACTORS FOR ENVIRONMENTAL PCBs (a)
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS

SAUGET, ILLINOIS

HIGH RISK AND PERSISTENCE

Upper-bound slope factor: 2.0 per (mg/kg)/day
Central-estimate slope factor: 1.0 per (mg/kg)day

Criteria for use:

- Food chain exposure

- Sediment or soil ingestion

- Dust or aerosol inhalation

- Dermal exposure, if an absorption factor has been applied

- Presence of dioxin-fike, tumor-promoting, or persistent congeners
-~ Earfy-fife exposure (all pathways and mixtures)

|LOW RISK AND PERSISTENCE

Upper-bound siope factor: 0.4 (mg/kg-day)”
Central-estimate siope factor: 0.3 (mg/kg-day)™

Criteria for use:

- Ingestion of water-soluble congeners

- inhalation of evaporated congeners

- Dermal exposure if no absorption factor has been applied

LOWEST RISK AND PERSISTENCE

Upper-bound siope factor: 0.07 (mg/kg-day)”
Central-estimate siope factor: 0.04 (mg/kg-day) ™

Criteria for use:
Congener or isomer analyses verify that congeners with more than 4 chiorines
comprise less than 0.5% of total PCBs.

kmz
(a) - USEPA. 2003b. Integrated Risk Information System (IRIS).

August 31, 2003
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TABLE 4-6

TEFs FOR DIOXIN AND FURAN CONGENERS
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIUFS
SAUGET, ILLINOIS
Constituent CAS NO. TEF (a)
Digxing
2,3,7,8-TetraCDD 1746-01-6 1
1,2,3,7,8-PenmtaCDD 40321-76-4 1
1.2,3,4,7,8-HexaCDD 39227-28-6 0.1
1,2,3,6,7,8-HexaCDD 57653-85-7 0.1
1,2,3,7,8,9-HexaCDD 19408-74-3 0.1
1,2,3.4,6,7,8-HeptaCDD 35822-39-4 0.01
OctaCDD 3268-87-9 0.0001
2,3,7,8-PentaCDDs NA NA
2,3,7,8-HexaCDDs NA NA
2,3,7,8-HeptaCDDs NA NA
2,3,7,8-TetraCDF 51207-31-9 0.1
1,2,3,7,8-PentaCDF 157117416 0.05
2,3,4,7,8-PemaCDF |57117-314 0.5
1,2,3,4,7,8-HexaCDF ‘|70648-26-9 0.1
1,2,3,6,7,8-HexaCDF |57117-44-9 0.1
1,2,3,7,8,9-HexaCDF 72018-21-9 0.1
2,3,4,68,7,8-HexaCDF 60851-34-5 0.1
1,2,3,4,6,7,8-HeptaCDF 167562-39-4 0.01
1,2,3.4,7,.8,9-HeptaCDF 55673-89-7 0.01
OclaCDF 39001-02-0 0.0001
2,3,7,8-HexaCDF s NA NA
2,3,7,8-HeplaCDFs NA NA
Notes:
CAS - Chemical Abstracts Service.
CDD- Chorodibenzodioxin
CDF - Chiorodibenzofuran.
TEF - Toxicity Equivalency Factor.
(a) - "Toxic Equivalency Factors for PCBs, PCDDs, PCDstaHummnd
Van den Berg, et al. 1998,

Param\tef
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5.0 EXPOSURE ASSESSMENT

The purpose of the exposure assessment is to predict the magnitude and frequency of potential
human exposure to each of the COPC retained for quantitative evaluation in the HHRA. The first step
in the exposure assessment process is the characterization of the setting of the site and surrounding
area. Current and potential future site uses and potential receptors (i.e., people who may contact the
impacted environmental media of interest) are then identified. Potential exposure scenarios identifying
appropriate environmental media and exposure pathways for current and potential future site uses and
receptors are then developed. Those potential exposure pathways for which COPCs are identified and
are judged to be complete are evaluated quantitatively in the risk assessment. This information is
used to develop or update the CSM for the site.

To estimate the potential risk to human health that may be posed by the presence of COPCs in
environmental media in the study area, it is first necessary to estimate the potential exposure dose of
each COPC for each receptor. The exposure dose is estimated for each constituent via each
exposure route/pathway by which the receptor is assumed to be exposed. Reasonable maximum
exposure (RME) scenarios, and most likely exposure (MLE) scenarios based on appropriate USEPA
guidance are both evaluated in the quantitative risk assessment. Exposure dose equations combine
the estimates of constituent concentration in the environmental medium of interest with assumptions
regarding the type and magnitude of each receptor's potential exposure to provide a numerical
estimate of the exposure dose. The exposure dose is defined as the amount of COPC taken into the
receptor and is expressed in units of milligrams of COPC per kilogram of body weight per day (mg/kg-
day). The exposure doses are combined with the toxicity values to estimate potential risks and
hazards for each receptor.

This section contains five subsections. Section 5.1 presents the updated CSM for the site and
identifies the potential exposure scenarios and receptors. Section 52 presents methods for
guantifying potential exposures. Section 5.3 presents the receptor-specific exposure parameters.
Section 5.4 identifies exposure point concentrations (EPCs). Section 5.5 presents the constituent-
specific exposure parameters.

5.1 Conceptual Site Model

To guide identification of appropriate exposure pathways and receptors for evaluation in the risk
assessment, a CSM for human health was developed as part of the scoping activities in the HHRA
Workplan (presented in Appendix A). The purpose of the CSM is to identify source areas, potential
migration pathways of constituents from source areas to environmental media where exposure can
occur, and to identify potential human receptors. The CSM is meant to be a “living” model that can be
updated and modified as additional data become available.

5-1
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The initial CSM for the site is presented in Figure 11-2 of Appendix A. Table 11-2 of Appendix A
presented the matrix of receptors and pathways by area and medium that would be considered for
evaluation in the risk assessment. The CSM and the receptor area matrix have not changed based on
a review of the analytical results and the COPC selection process. The CSM is presented in Figure 5-
1. The receptor/area matrix is presented in Table 5-1. Both are discussed below.

5.1.1 Identification of Media for Exposure Evaluation
51.1.1 Sites

In Sauget Area 2, the sites are identified as Sites O, P, Q, R, and S. These are identified as source
areas in the CSM (Figure 5-1). Constituents in the Sites may leach to underlying groundwater. In
accordance with the SSP, samples of wastes in the sites were analyzed by TCLP to address the
potential leaching to groundwater pathway.

COPCs were identified in samples of shallow groundwater in Site O, and in leachate in Sites O, Q,
and R (Table 3-3). COPCs were identified in samples of mid-groundwater in Sites Q and R (Table
3-4). Groundwater, therefore, is identified as a secondary source in the CSM (Figure 5-1), and these
COPCs are quantitatively evaluated in the HHRA.

VOCs identified as COPCs in shallow/mid groundwater and in leachate may volatilize and infiltrate
into indoor air in overlying buildings and into outdoor air, and these potential exposure pathways
(Figure 5-1) are evaluated in the HHRA. Construction work may occur to depths at which shallow
groundwater may be encountered by direct contact, and this pathway is evaluated in the HHRA. ltis
assumed that construction could occur to depths up to 15 feet bgs. It is assumed that volatilization
of VOCs to indoor or outdoor air can occur from groundwater up to 30 feet bgs, although this
pathway is more commonly evaluated for groundwater less than 15 feet bgs (MADEP, 1995).

No COPCs were identified in surface soil in Site R, therefore, this medium is not further evaluated in
the HHRA. COPCs were identified in surface soil for the remaining Sites. COPCs in surface soil
may be suspended in dusts in outdoor air.

COPCs in combined soil (surface soil, subsurface soil, and waste) were identified in all Sites (Table
3-2). Volatile COPCs in combined soils may volatilize to ambient air. Non-volatile COPCs in
combined soils may become suspended in excavation dusts.

Exposures to COPCs in outdoor air and indoor air as well as direct contact with soils are evaluated
as potential exposure pathways in the HHRA (Figure 5-1).
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COPCs were identified in Site Q Pond surface water (Table 3-6), as well as in fish fillet samples
collected from the Site Q Pond (Table 3-7).

5.1.1.2 Mississippi River

Surface water and sediment samples in the Mississippi River were collected and analyzed and
evaluated as one area in the HHRA. COPCs were identified in surface water (Table 3-6) and
sediment (Table 3-7). COPCs were also identified in fish fillet samples (Table 3-7).

5.1.2 ldentification of Receptors and Potential Exposure Scenarios

Exposure scenarios are developed on the basis of the CSM for a site. A general identification of
exposure pathways, exposure routes, and receptors is provided in the CSM (Figure 5-1). A more
detailed summary is provided in Table 5-1, the receptor/area matrix.

5.1.2.1 Sites

Sauget Area 2 sites have been used for industrial purposes for many years (since the 1930s or earlier)
and use of these areas is expected to remain industrial. The sites within Sauget Area 2 are zoned
commercial/industrial and it is likely that the sites will continue to be used well into the reasonably
foreseeable future for commercial/industrial purposes. Therefore, the sites were evaluated for non-
residential use scenarios.

Receptors were identified for the sites based on the CSM (Figure 5-1 and Table 5-1) and the COPCs
identified in media in the Sites. COPCs were identified in groundwater in Sites O and R, in feachate in
Sites O, Q, and R, and in soils in all Sites, except for surface soil in Site R. COPCs were identified in
surface water and fish fillet in the Site Q Pond.

An on-site outdoor industrial worker and a trespassing teen are evaluated for potential exposure to
COPCs in surface soil via incidental ingestion and dermal contact, and via inhalation of non-volatile
COPCs that may be suspended as dusts from surface soils. Additionally, these receptors are
evaluated for potential exposure and to COPCs that may volatilize into outdoor air from underlying
groundwater and from soils (combined surface soil, subsurface soil, and waste).

An on-site construction/utility worker is evaluated for potential exposure to COPCs in combined soils
via incidental ingestion and dermal contact, and via inhalation of particulates suspended during
excavation activity as well as volatile emissions. Construction/utility work is assumed to occur up to
depths of 15 feet bgs as noted above. Due to the shallow depth of groundwater in limited areas, the
construction/utility worker may contact groundwater during excavation. Therefore, the construction
worker is assumed to be exposed to COPCs in shallow groundwater via incidental ingestion and
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dermal contact, and via inhalation of COPCs volatilized from standing water in an excavation trench.
COPCs in shallow groundwater and leachate were identified in Sites O, Q, and R.

Due to the presence of VOCs in groundwater and leachate in Sites O, Q, and R, an on-site indoor
industrial worker will be evaluated for potential exposure to COPCs via inhalation of volatile
constituents present in indoor air due to vapor intrusion from groundwater/leachate. It is unlikely that
the indoor worker receptor would be exposed to soils to the same extent as an outdoor worker,
therefore, this pathway was concluded to be insignificant and was not quantitatively evaluated in the
risk assessment for the indoor worker.

A recreational fisher and a trespassing teenager are evaluated for potential exposure to COPCs in
surface water and fish fillet from the Site Q Pond (note, no COPCs were identified in Site Q Pond
sediment).

5.1.2.2 Mississippi River

A recreational fisher and a trespassing teenager are evaluated for potential exposure to COPCs in
sediment, surface water, and fish fillet from the Mississippi River.

5.2 Quantification of Potential Exposures

To estimate the potential risk to human health that may be posed by the presence of COPCs at the
site, it is first necessary to estimate the potential exposure dose of each COPC. The exposure dose is
estimated for each constituent via each exposure pathway by which the receptor is assumed to be
exposed. Exposure dose equations combine the estimates of constituent concentration in the
environmental medium of interest with assumptions regarding the type and magnitude of each
receptor's potential exposure to provide a numerical estimate of the exposure dose. The exposure
dose is defined as the amount of COPC taken into the receptor and is expressed in units of milligrams
of COPC per kilogram of body weight per day (mg/kg-day).

Exposure doses are defined differently for potential carcinogenic and noncarcinogenic effects. The
Chronic Average Daily Dose (CADD) is used to estimate a receptor’s potential intake from exposure to
a COPC with noncarcinogenic effects. According to USEPA (1989a), the CADD should be calculated
by averaging the dose over the period of time for which the receptor is assumed to be exposed.
Therefore, the averaging period is the same as the exposure duration. For COPCs with potential
carcinogenic effects, however, the Lifetime Average Daily Dose (LADD) is employed to estimate
potential exposures. In accordance with USEPA (1989a) guidance, the LADD is calculated by
averaging exposure over the receptor's assumed lifetime (70 years). Therefore, the averaging period
is the same as the receptor’s assumed lifetime. The standardized equations for estimating a receptor’s
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average daily dose (both lifetime and chronic) are presented below, followed by descriptions of
receptor-specific exposure parameters (Section 5.3) and constituent-specific parameters (Section 5.5).

5.2.1 Estimating Potential Exposure from Ingestion of and Dermal Contact with Soil
or Sediment

Average Daily Dose (Lifetime and Chronic) Following Incidental Ingestion of Soil or Sediment

(mg/kg-day):
ADD = CSxIRxEF xED x AAF, x CF
BWxAT
where:
ADD =  Average daily dose (mg/kg-day)
CS =  Soil concentration (mg/kg soil)
IR = Ingestion rate (mg soil/day)
EF =  Exposure frequency (days/year)
ED =  Exposure duration (year)
AAF, = Oral-soil absorption adjustment factor (AAF) (unitless)
CF = Unit conversion factor (kg soil/10® mg soil)
BW = Body weight (kg)
AT = Averaging time (days)
Average Daily Dose (Lifetime and Chronic) Foliowing Dermal Contact with Soil or Sediment
(mg/kg-day):
ADD = CSxSA xAF x EFXED x AAF, xCF
BWxAT
where:
ADD =  Average daily dose (mg/kg-day)
CS =  Soil concentration (mg/kg soil)
SA = Exposed skin surface area (cm%day)
AF =  Soil to skin adherence factor (mg soil/cm?)
5-5
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EF = Exposure frequency (days)
ED =  Exposure duration {year)
AAFy; = Dermal-soil AAF (unitless)
CF = Unit conversion factor (kg soil/10° mg soil)
BW = Body weight (kg)
AT = Averaging time (days)
5.2.2 Estimating Potential Exposure via Inhalation

Average Daily Dose {Lifetime and Chronic) Following Inhalation of COPC (mg/kg-day):

where:

ADD
CA
IR
AAF;
ET
EF
ED
BW
AT

5.23

CAxIRxAAF, xET xEF xED
BWxAT

ADD =

Average daily dose (mg/kg-day)
Air concentration (mg/m?)
Inhalation rate (m* /hr)
Inhalation AAF (unitless)
Exposure time (hours/day)
Exposure frequency (days/year)
Exposure duration (year)

Body weight (kg)

Averaging time (days)

Estimating Potential Exposure from Groundwater/Surface Water

Average Daily Dose (Lifetime and Chronic) Following Ingestion of Water (mg/kg-day):

CW xIR xEF xED x AAF, xCF

ADD =
BWxAT
where:
ADD =  Average daily dose (mg/kg-day)
Ccw =  Water concentration (mg/L)
5-6

J\indi_Service\Project Files\Sauget-Area 2IHHRA\SAZ HHRA Report doc August 31, 2003

Revision 0



Sauget Area 2 Em.
HHRA- R/FS

IR =  Water ingestion rate (L/day)

EF =  Exposure frequency (days/year)

ED =  Exposure duration (year)

AAF, = Oral-water AAF (unitless)

BW = Body weight (kg)

AT = Averaging time (days)

Average Daily Dose (Lifetime and Chronic) Following Dermal Contact with Water

(mg/kg-day):
ADD = CW xSAxPCxET x EFXEDx AAF, xCF
BWxAT
where:
ADD = Average daily dose (mg/kg-day)
cw =  Water concentration (mg/L)
SA =  Exposed skin surface area (cm?)
PC =  Dermal permeability constant (cm/hr)
ET =  Exposure time (hours/day)
EF = Days exposed per year (day/year)
ED = Years exposed (year)
AAFy = Dermal-water AAF (unitless)
CF = Unit conversion factor (L/10%cm?®)
BW = Body weight (kg)
AT =  Averaging time (year)

5.2.4

Estimating Potential Exposure From Fish Consumption

Average Daily Dose (Lifetime and Chronic) Following Fish Consumption (mg/kg-dayy):

where:

ADD =

CFxIRx AAFXEFxED
AT xBW

ADD =

Average daily dose (mg/kg-day)
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CF = Concentration in fish fillet (mg/kg)
IR = Ingestion rate (kg/day)
AAF = Oral-diet AAF (unitiess)
EF =  Exposure frequency (days/year)
ED =  Exposure duration (years)
AT = Averaging time (days)
BW = Body weight (kg)

Appendix M presents the exposure dose and nsk calculation spreadsheets The nisk results are
discussed in Section 6 0

53 Receptor-Specific Exposure Parameters

The following subsections present the parameters that were used to evaluate each of the potential
receptors in the HHRA Both RME and MLE scenarios were evaluated for each receptor Receptor-
specific exposure parameters are presented in Section 531 Exposure factors common to several of
the receptors are discussed in Section 532 and 533 Both the receptor-specific and the common
exposure parameters were presented In the HHRA Workplan (Appendix A)

5.3.1 Receptor-Specific Exposure Parameters

Exposure assumptions for the indoor industnal worker under the RME and MLE scenarios are shown
in Table 5-2

Exposure assumptions for the outdoor industnial worker under the RME and MLE scenanos are shown
in Table 5-3

Exposure assumptions for the trespassing teenager under the RME and MLE scenarios are shown in
Table 5-4

Exposure assumptions for the construction/utility worker under the RME and MLE scenarios are shown
in Table 5-5

The exposure assumptions for the recreational adult fish ingestion pathway for the RME and MLE
receptors are summarized in Table 5-6

Soil adherence factors for the outdoor industnial worker, the construction worker, and the trespassing
teenager are calculated in Table 5-7
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53.2 Soil Ingestion Rate — Adult Construction Worker

Incidental soil ingestion occurs at all ages as a result of hand-to-mouth activities. Currently, there are
little or no reliable quantitative data available for estimating adult soil ingestion rates. USEPA risk
assessment guidance suggests a soil ingestion rate of 100 mg/day for adults in a residential scenario
(USEPA, 1989a, 1991b), and a soil ingestion rate of 50 mg/day for adults in an industrial scenario
(USEPA, 1991b).

USEPA presented an estimate of a soil ingestion rate for adults doing yard work of 480 mg/day in their
supporting evidence for the commercial/industrial soil ingestion rate of 50 mg/day in the “Standard
Default Exposure Factors” Directive (USEPA, 1991b); the 480 mg/day value was not presented in the
table of default exposure factors. The Agency states: “For certain outdoor activities in the
commercial/industrial setting (e.g., construction or landscaping), a soil ingestion rate of 480 mg/day
may be used; however, this type of work is usually short-term and is often dictated by the weather.
Thus, exposure frequency would generally be less than one year and exposure duration would vary
according to site-specific construction/maintenance plans.” However, some regions and state
agencies have stipulated the use of this value to evaluate a construction worker exposure scenario.
The Hawley (1985) study, which is the basis for the soil ingestion rate of 480 mg/day, was recently
reviewed by the USEPA (USEPA, 1997a), which stated that, “Given the lack of supporting
measurements, these estimates must be considered conjectural.”

In the Hawley (1985) study, the author assumed that soil adheres to the surface area of the hands at a
loading of 3.5 mg/cm?. This value was based on a layer of soil on skin assumed to be 0.005 cm deep,
a soil density of 1.5 g/cmz, and 50% void space. Using the author's derived soil-to-skin adherence
loading of 3.5 mg/cm® and assuming that the amount of soil covering a fraction of the hands
(approximately 70 cm?) is ingested twice a day, Hawley calculated a soil ingestion rate of 480 mg/day.

Hawley's 1985 analysis was one of the first published health risk assessments and was performed
before any of the quantitative fecal tracer soil ingestion studies for either children or aduits were
conducted (Calabrese et al., 1989; Davis et al., 1990; Clausing et al., 1987; Calabrese et al., 1990).
Thus, the estimate of 480 mg/day predates all of our current knowledge about soil ingestion among
both children and adults, as well as recent published data on soil-to-skin adherence rates.

In 1993, USEPA sponsored a workshop to evaluate soil-to-skin adherence data. As a result, a study to
determine a more accurate characterization of soil-to-skin adherence was sponsored by the USEPA
and conducted by John C. Kissel and associates at the University of Washington (Kissel et al., 1996;
Holmes et al., 1998). The intent of this study was to resolve uncertainties and develop more accurate
measures of soil-to-skin loading rates for individuals involved in various occupational and recreational
activities. As reported in the Exposure Factors Handbook (EFH) (USEPA ,1997a), soil loading on skin
surfaces as a result of various occupational and recreational activities was directly measured. This
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study indicates that soil loadings vary with the type of activity and the body parts contacted As one
would expect, adherence appears to be greatest durnng outdoor activites such as farming and
gardening, and more soll/dust tends to adhere to the hands and knees than to other areas of the body

Average hand soll loading factors are presented in the EFH (USEPA, 1997a) for the adult outdoor
workers evaluated by Kissel and Holmes. In every case, soil adherence dunng occupational exposure
was measured to be considerably lower than Hawley's estimate of 35 mg/cm® The range of soll
adherence loadings measured by Kissel and Holmes falls within the USEPA range of 02 to 10
mg/cm? (USEPA, 1992b)

For this evaluation, the construction worker receptor 1s assumed to be exposed to COPCs in surface
and subsurface soils during excavation actvity Based on this exposure scenarno, the “farmer”
receptor provided in the EFH is considered to provide an upper-bound estimate of soll adherence A
soll ingestion rate can be calculated by substituting the soil adherence value for the receptor for the
estimated value derived by Hawley (1985), as follows

480 mg/day _ ingestion rate (mg/day)
35mg/cm® soil adherence (mg/cm?)

The soil adherence value for the “farmer” 1s 0 47 mg/cm®  The calculated soil ingestion value 1s 64
mg/day

Additional support for this value comes from an additional paper by Kissel and coworkers (Kissel et al ,
1998) that presents the results of a study of the transfer of soll from hand to mouth by intentional
hicking Soil was loaded onto the skin by pressing the hand onto soil, and the amount transferred to the
mouth was measured The thumb sucking, finger mouthing, and palm hicking activities resulted in
geometric mean soll mass transfers of 7 4 to 16 mg per event  The author conciudes that "transfer of
10 mg or more of soil from a hand to the oral cavity in one event Is possible, but requires moderate soil
loading and more than incidental hand-to-mouth contact” However, "the fraction of soll transferred
from hand to mouth that s subsequently swallowed 1s unknown but may be less than 100 percent” In
addition, "the adult volunteers in this study reported that the presence of roughly 10 mg of soil in the
mouth 1s readily detected (and unpleasant) Repeated unintentional mmgestion of that mass of soil by
adults therefore seems unlikely In Iight of this observation, the 480 mg per day estimate [of Hawley,
1985] would require hundreds or perhaps thousands of hand-to-mouth contacts that resulted in soil
transfer per day "
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For the RME scenario, a soil ingestion rate of 100 mg/day is assumed for the construction worker.
This is the adult soil ingestion rate provided by USEPA (1991b). For the MLE scenario, the soil
ingestion rate of 64 mg/kg derived above was used.

5.3.3 Frequency of Exposure to COPC in Soil

A meteorological factor is generally used to account for the fraction of the year during which exposure
to constituents in soils may occur (Sheehan et al., 1991; USEPA, 1989a). It is reasonable to assume
that direct contact with soil or intrusive activities will not occur for non-excavation receptors (i.e.,
outdoor industrial worker, trespassing teenager) during inclement weather, i.e., when it is raining or
snowing, when the ground is wet or frozen, or when snow or ice (32 degrees F) are covering the
ground. This is not to say that workers or trespassers would not be outdoors on such days, only that
the soil would not be available for significant contact either because it is wet or frozen. Thus the
frequency of contact with potentially impacted soil is adjusted for these site-specific meteorological
conditions (USEPA, 1989a).

There are only a few metrics that can be used to describe the fraction of the year when meteorological
conditions are likely to limit exposure. These include temperature and the amount of precipitation per
day and per year, which includes rain, snow and ice. While measures are collected hourly, the
National Weather Service (NWS, 1986-1995) reports the number of days when precipitation is greater
than 0.01 inches (one one-hundredth), greater than 0.1 inches (one tenth), and greater than 1 inch in
their annual summary data. The number of days with precipitation greater than 0.1 inches is selected
as the best representation of when exposure is likely to be limited by snow, rain, or ice. The National
Oceanographic and Atmospheric Administration (NOAA) provides daily temperature data. It is
assumed that exposure to soils is limited by temperatures less than 32 degrees F. Therefore,
evaluating exposure to soils to those days with less than 0.1 inch of precipitation and temperatures
above 32 degrees F is reasonable.

Based on ten years of meteorological data (1986-1995) provided by NOAA (1996), a meteorological
factor is derived for use in the exposure equations. On the average, 66 days/year in this area receive
0.1 or greater inches of precipitation, and there are typically 27 days/year with a mean temperature of
32 degrees F or below. Accounting for days when both events occur (assumed to be 10% of the rain
days or 6 days/year), the number of inclement days, 87, can be calculated (27 + 66 — 6 = 87). ltis
assumed that these days are evenly spaced throughout the course of the year. The meteorological
factor is then calculated (87/365 = 24%). Thus it is assumed that exposure to soils will not occur for
the “receptor” 24% of the assumed days of exposure (exposure frequency) due to weather restrictions.

The choice of a precipitation target of 0.1 inches is in keeping with guidance provided in the
Compilation of Air Pollution Emission Factors, which assumes that soil suspension will not occur on
days with more than 0.01 inches of precipitation (USEPA, 1995b). It is probable, however, that this
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metric both over- and under-estimates the potential exposure in some conditions. For, example, it is
possible that some exposure to soils may occur on days when it rains just over 0.1 inches in the early
morning and then the ground dries during the course of the day. Alternatively, significant rainfall, such
as greater than 1 inch, is likely to saturate the soil for consecutive days, and several inches of snow
(which may fall all on one day with one storm) may cover the ground and inhibit direct contact for
several days. With both of these considerations in mind, it is likely that a meteorological factor based
on inclement days defined as precipitation greater than 0.1 inches and average temperatures less than
32 degrees F is reasonable.

5.4 Exposure Point Concentrations

Exposure points are located where potential receptors may contact COPCs at or from the site. The
concentration of COPCs in the environmental medium that receptors may contact must be estimated in
order to determine the magnitude of potential exposure. The estimation of EPCs in media evaluated
for the HHRA is discussed below.

5.4.1 Measured EPCs

The EPC for a human health risk assessment is defined as the 95% upper confidence limit (UCL) on
the arithmetic mean concentration, or the maximum concentration, whichever is lower (USEPA,
2002a), for the RME scenario and the arithmetic mean concentration for the MLE scenario.

Summary statistics have been calculated for each constituent in each medium, as presented in
Appendix B. As discussed in Section 3.0, before summary statistics were calculated, the following
steps were taken for each constituent. If a constituent was detected in at least once in an
area/medium combination, one-half the constituent's quantitation limit was used as a proxy
concentration in the estimation of exposure point concentrations for those instances in which the
constituent was reported as not detected. However, if the proxy concentration is greater than any
detected value in that area/medium, the proxy concentration was removed from the calculation. This is
consistent with USEPA guidance (USEPA, 1989a) which recognizes that high sample quantitation
limits can lead to unrealistic concentration estimates. Duplicate sample analytical results were
averaged, and the average used as the sample point concentration (USEPA, 1989c).

For COPCs, 95% UCLs were calculated. USEPA (2002a) provides guidance on the methodology for
calculating 95% UCLs. The calculation of the 95% UCL is dependent on the data distribution, which
can be normal, lognormal, or nonparametric. For normally distributed datasets, the guidance
recommends the use of the Student’s t-statistic to calculate a 95% UCL. However, for lognormal or
nonparametric datasets, a variety of methods are used, depending on the skewness and other
characteristics of the data. Therefore, an ENSR-developed program has been used to implement the
recommendations of the guidance. This program is described in Appendix I. The USEPA program
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ProUCL, which has been developed to partially implement the guidance (USEPA, 2002a), does not
always make a final selection as to which 95% UCL is appropriate. The ENSR program resuits were
compared with the ProUCL results for several COPCs, and the 95% UCLs were similar. The input and
output files for the calculation of each 95% UCL are presented in Appendix . Note that the input file is
simply a list of numbers that represent the sample concentrations for the COPC in question after non-
detects were handled as discussed above and duplicates were averaged. The final table of the
appendix presents the EPC selection procedure. For COPCs in areas/media with fewer than eight
samples, the maximum detected concentration is selected as the EPC. For all other COPCs, the lower
of the calculated 95% UCL and the maximum detect is selected as the EPC.

The EPCs for each medium and scenario are presented in Tables 5-8 through 5-18 for the RME and
MLE scenarios.

54.2 Modeled EPCs

Some pathways required modeling to derive the EPCs. These pathways include volatile constituents
in groundwater migrating upwards and infiltrating into indoor air, outdoor air and excavation air, and
generation of fugitive dusts from undisturbed soils as well as during construction activities.

The model used to predict indoor air concentrations of VOCs for evaluation of the indoor worker
receptor was the model of Johnson and Ettinger recommended by the USEPA (2003c) to predict
concentrations of COPCs migrating from groundwater and leachate to indoor air of an overlying
building. Appendix J presents the model calculations and output. EPCs are presented in Table 5-17.

Calculation of outdoor air concentrations of VOCs in groundwater and leachate due to exposure to
groundwater in an excavation trench is presented in Appendix K. These concentrations were used to
evaluate the construction worker receptor. EPCs are presented in Table 5-16.

Concentrations of volatile COPCs in outdoor air due to migration from groundwater and soil were
estimated using the methodology recommended by the American Society for Testing and Materials
(ASTM, 2000). The RBCA Toolkit for Chemical Releases, Version 1.3a (GSI, 2001) was used to
implement the standard. EPCs for volatile COPCs in groundwater and leachate listed in Table 5-15
were used as the source term for the groundwater modeling. EPCs for volatile COPCs in combined
soils (Table 5-9) were used as the source term for the soil modeling. Appendix L presents the model
calculations and output. These concentrations were used to evaluate the outdoor worker, construction
worker, and the trespasser receptors. Table 5-10 presents the outdoor air EPCs modeled from soil.
Table 5-18 presents the outdoor air EPCs modeled from mid-groundwater and leachate.
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The calculation of concentrations of inorganic and semivolatile organic COPCs bound to soil in fugitive
dust involves multiplying the soil exposure point concentrations by the concentration of dust in air as
follows:

1) Ambient Air:

COPC concentration in ambient air (mg/m® = Exposure point concentration in soil (mg/kg
soil) x Dust concentration (kg soil/m®)

The dust concentration in air used in the evaluation of ambient outdoor air pathways in this
risk evaluation is the inverse of the particulate emission factor (PEF) derived in accordance
with USEPA guidance (USEPA, 1996a). Table 5-19 presents the PEF calculations used for
Site O (North), Table 5-20 presents the PEF calculations used for Site S, and Table 5-21
presents the PEF calculation for Site O, Site P, Site Q (North}, Site Q (South), Site Q
(Central) and Site R. Surface soil EPCs were used as the source term for modeling the dust
concentration in ambient air.

2) Excavation Air (i.e., during construction activities):

COPC concentration in excavation air (mg/m°) = Exposure point concentration in soil (mg/kg
soil) x Dust concentration (mg soil/m®) x Unit correction factor (1 kg/10° mg)

The dust concentration in air used in the evaluation of excavation air pathways in this risk
evaluation is 60 ug/m®. This value is the recommended concentration of respirable
particulate with a mean diameter of 10 microns -or less (PM10) for excavation activities
(MADEP, 1995). Combined soil EPCs were used as the source term for modeling the dust
concentration in excavation air.

55 Constituent-Specific Parameters

There are several constituent-specific parameters used in the exposure equations above. These
parameters are discussed below.

5.51 Absorption Adjustment Factors

Bioavailability is the measure of the degree to which a constituent may be systemically absorbed
following exposure. In accordance with USEPA guidance (USEPA, 1989a, 1992c), absorption
adjustment factors (AAFs) for bioavailability will be used in conducting this risk evaluation. To estimate
the potential risk to human health that may be posed by the presence of COPCs in various
environmental media (such as soil, sediment, water or air), it is first necessary to estimate the human
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exposure dose of each constituent. The exposure dose is then combined with an estimate of the
toxicity of the constituent to produce an estimate of risk posed to human health.

The estimate of toxicity of a constituent, termed the toxicity value, can be derived from human
epidemiological data, but it is most often derived from experiments with laboratory animals. The
toxicity value can be calculated based on the administered dose of the constituent (similar to the
human exposure dose) or, when data are available, based on the absorbed dose, or internal dose, of
the constituent.

In animals, as in humans, the administered dose of a constituent is not necessarily completely
absorbed. Moreover, differences in absorption exist between laboratory animals and humans, as well
as between different media and routes of exposure. Therefore, it is not always appropriate to directly
apply a toxicity value to the human exposure dose. In many cases, a correction factor in the
calculation of risk is needed to account for differences between absorption in the toxicity study and
absorption likely to occur upon human exposure to a constituent. Without such a correction, the
estimate of human health risk could be over- or under-estimated.

This correction factor is termed the absorption adjustment factor, or AAF. The AAF is used to adjust
the human exposure dose so that it is expressed in the same terms as the doses used to generate the
dose-response curve in the dose-response study. The AAF is the ratio between the estimated human
absorption for the specific medium and route of exposure, and the known or estimated absorption for
the laboratory study from which the dose-response value was derived.

fraction absorbed in humans for the environmental exposure

AAF =
fraction absorbed in the dose - response study

The use of an AAF allows appropriate adjustments to be made to the administered dose of a
constituent when the efficiency of absorption between environmental exposure and experimental
exposure is known or expected to differ because of physiological effects and/or matrix or vehicle
effects.

AAFs can have numerical values less than one or greater than one. When the toxicity curve is based
on administered dose data, and if it is estimated that the fraction absorbed from the site-specific
exposure or medium is the same as the fraction absorbed in the laboratory study, then the AAF is 1.0.
This does not mean that there is 100% absorption, only that the magnitude of absorption is the same in
both cases. There are situations in which it is expected that the fraction absorbed from a site-related
exposure would be higher than that in the laboratory study. There are also situations where the
reverse could occur. Thus, use of AAFs provides more accurate and more realistic estimates of
potential human heaith risk. In the absence of detailed toxicological information on a COPC, the
following default AAF values are generally employed. A default AAF value of 0.01 is used for dermal
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exposure to organics, a value of 0 001 1s used for dermal exposure to inorganics (USEPA, 2000a), and
a value of 1 0 1s employed for all other routes of exposure

Support for the Use of AAFs in Agency Guidance

The use of absorption factors i1s recommended by USEPA for use in rnsk assessment when the
“medium of exposure In the site exposure assessment differs from the medium of exposure assumed
by the toxicity value” (USEPA, 1989a) In more recent guidance (USEPA, 1992¢), USEPA states

The apphed dose, or the amount that reaches exchange boundanes of the skin, lung or
gastrointestinal tract, may often be less than the potential dose if the matenal 1s only partly
bicavailable Where data on bioavailability are known, adjustments to the potential dose to
convert it to applied dose and internal dose may be made

This may be done by adding a bioavailability factor (range 0 to 1) to the dose equation The
bioavailability factor would then take into account the ability of the chemical to be extracted
from the matnx, absorption through the exchange boundary, and any other losses between
ingesthon and contact with lung or gastromtestinal tract

AAFs used in this nsk assessment are presented in Table 5-22 Appendix H presents the denvations
of the non-default AAFs

552 Skin Permeability Constants

The estimation of exposure doses resulting from incidental dermal contact with groundwater requires
the use of a dermal permeabiiity constant (PC) in units of centimeters per hour (cm/hr)  This method
assumes that the behavior of constituents dissolved 1in water 1s descnbed by Fick's Law In Fick's Law,
the steady-state flux of the solute across the skin (mg/cm?/hr) equals the permeability constant (pc,
cm/hr) muitiplied by the concentration difference of the solute across the membrane (mg/cma) This
approach 1s discussed by USEPA (USEPA, 1989a, 1992b)

The PC values were denved from USEPA's Guidance for Dermal Exposure Assessment Principles
and Applications (USEPA, 1992b) Tables 5-3 and 5-7 of this guidance document hist PC values for
constituents commonly found at disposal sites PCs used In this nisk assessment are presented in
Table 5-23 For the COPCs lacking PCs in the USEPA guidance, PCs were calculated using the
USEPA algonthms The vanables used and resulting calculated PCs are presented in Table 5-24
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TABLE 5-1

POTENTIAL RECEPTORS, EXPOSURE MEDIA AND EXPOSURE PATHWAYS

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINIOS

Receptor Site

Medium

Pathway

On-Site Outdoor Industrial Worker

0O, O North, P, Surface Soil

Q North, Q Central,
Q South, R, S

6 Receptors

Groundwater/
Leachate

Incidental Ingestion
Inhalation of Particulates/Volatiles (a)
Dermal Contact

Inhalation of Volatiles in Qutdoor Air

On-Site Indoor Industrial Worker

0, O North, P,

Q North, Q Central, Groundwater/

6 Receptors

Q South, R, S [eachate

Construction/Utility Worker

Inhalation of Volatiles in Indoor Air

O, O North, P, Combined Soil

Q North, Q Central,
Q South, R, S

6 Receptors

Groundwater/
Leachate

Incidental Ingestion
Inhalation of Particulates/Volatiles
Dermal Contact

Incidental Ingestion
Dermal Contact
inhalation of Volatiles in Excavation Air

Trespassing Teenager

0O, O North, P, Surface Soll

Q North, Q Central,
Q South, R, S

Mississippt River,
Site Q Ponds

7 Receptors

Groundwater

Surface Water

Sediment

Incidenta! Ingestion
Inhalation of Particulates/Volaties (a)
Dermal Contact

Inhalation of Volatiles in Outdoor Air

Inaidental Ingestion
Dermal Contact

Incidental Ingestion
Dermal Contact

|Recreational Fisher

Mississippt River, Fish Fillets

Site Q Ponds

2 Receptors

Surface Water

Sediment

Ingestion

Incidental ingestion
Dermal Contact

Incidental Ingestion
Dermal Contact

Total number of receptors = 27, each evaluated for Reasonable Maximum Exposure (RME) and Most Likely Exposure

(MLE) scenarios

(a) The inhalation of volatiles pathway was evaluated for combined soil
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TABLE §-2

SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - INDOOR INDUSTRIAL WORKER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIfFS
SAUGET, ILLINIOS

RME On-Site MLE On-Site
Indoor Indoor
Parameter Worker Worker
Parameters Used 1n the Indoor Air Pathway
Exposure Time (hr/day) 8 (a) 8 (a)
Exposure Frequency (days/year) 250 {b) 250 (b)
Exposure Duration (yr) 25 {b) 7 (c)
Inhalation Rate (m*3/hour) 16 (d) 10 (e)
Body Weight (kg) 70 (b} 70 (b)

Notes
MLE - Most Likely Exposure
RME Reasonable Maximum Exposure

(a) - USEPA, 1997a Exposure Factors Handbook 50th percentile ime spent at work,

males and females, all ages EFH Table 15-68
(b)- USEPA, 1991a Standard Default Exposure Factors

(c) - USEPA, 1997a Exposure Factors Handbook Recommended value for occupational tenure hsted in EFH Table 1-2

(d) - USEPA, 1997a Exposure Factors Handbook Inhalation rate for moderate activity isted in EFH Table 5-23
(e) - USEPA, 1997a Exposure Factors Handbook Inhalation rate for ight activity isted in EFH Table 5-23
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TABLE 5-3

SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - OUTDOOR INDUSTRIAL WORKER

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RUFS
SAUGET, ILLINIOS

ENSR INTERNATIONAL

RME Future MLE Future
Outdoor Industrial QOutdoor Industrial
Parameter Worker Worker
Parameters Used in the Outdoor Air Pathways
Exposure Time (hr/day) 8 (a) 8 (a)
Exposure Frequency (daysfyear) 190 (1} 190 1]
Exposure Duration (yr) 25 (b) 7 (c)
Inhalation Rate {m*3/hour) 16 (d) (e)
Body Wewght (kg) 70 (b) 70 b)
Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year) 190 (1) 190 [0)]
Exposure Duration (yr) 25 (b) 7 {c)
Soil Ingestion Rate (mg/day) 50 0] 30 0)
Skin Contacting Medium (cm”2/day) 3339 (9) 3339 (9)
Soil on Skin (mg/lcm*2) 002 (h) 002 (h)
Body Weight (kg) 70 (b) 70 (b)

Notes
MLE - Most Likely Exposure
RME - Reasonable Maximum Exposure

(a) - USEPA, 1997a Exposure Factors Handbook 50th percentile ime spent at work, males and females, alt ages EFH Table 15-68

(b) - USEPA, 1991a Standard Default Exposure Factors

(c) - USEPA, 1997a Exposure Factors Handbook Recommended value for occupational tenure listed in EFH Table 1-2

(d) - USEPA, 1997a Exposure Factors Handbook Inhalation rate for moderate activity hsted in EFH Table 5-23
(e) - USEPA, 1997a Exposure Factors Handbook Inhalation rate for hght activity isted in EFH Table 5-23
(f) - USEPA, 1997a Exposure Factors Handbook Average soil ingestion rates listed in EFH Table 1-2

(g) - USEPA, 1997a Exposure Factors Handbook Represents 50th percentile values for males and females based on hands forearms, and face

isted in EFH Tables 6-2 and 6-3

(h) - USEPA, 1997a Exposure Factors Handbook See Table 5-7 of this HHRA for caiculation

(1) - Exposure frequency of 250 days (USEPA, 1991a) adjusted for percentage of days with inclement weather (24%), [250-(250°0 24) = 190],

see lext

() - Calabrese, E J, et al 1990 Prehminary aduit sod ingeston estimates, results of a pitot study Regul Toxicol Pharmacol 12 88-95 As cited
in USEPA, 1997a Exposure Factors Handbook Low end of range

J \Sauget\HHRA\Risk Calcs\assum

August 31, 2003
Revision 0



ENSR

TABLE 54

SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - TRESPASSING TEENAGER
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIIFS

SAUGET, ILLINIOS

INTERNATIONAL

RME Trespassing MLE Trespassing
Teenager Teenager
Parameter (7 to 18 yrs) (7 to 18 yrs)
Parameters Used i the Surface Soil Pathway
Exposure Frequency (days/year) 26 (a) 13 (b)
Exposure Duration {yr) 1 (c} 11 (c)
Soil Ingestion Rate (mg/day) 100 (d) 50 {e)
Skin Contacting Medium (cm*2/day) 4672 1)) 4672 (f)
Soif on Skin (mg/cm*2) 004 (9) 004 (g)
Body Weight (kg) 47 (h) 47 (h)
Parameters Used in the Outdoor Arr Pathway
Exposure Time (hr/day) 2 ) 2 {1
Exposure Frequency (days/year) 26 (a) 13 {b)
Exposure Duration (yr)} 11 {c) 1 (c)
Inhalation Rate {m*3/hour) 12 ) 1 (k)
Body Weight (kg) 47 (h) 47 (h})
Parameters Used in the Sediment Pathway (1)
Exposure Frequency (days/year) 13 (b) 7 (m)
Exposure Duration (yr) 11 {c) 11 {c)
Sod Ingestion Rate (mg/day) 100 {d) 50 (e)
Skin Contacting Medum (cm*2/day) 6026 (03] 6026 )
Sediment on Skin (mg/cm*2) 1 (n) 1 (n)
Body Weight (kg) 47 (h) 47 (h)
Parameters Used in the Surface Water (1)
Exposure Time (hr/day) 1 (o) 1 (o)
Exposure Frequency {(days/year) 13 {b) 7 (m)
Exposure Duration (yr) 11 (c) 11 {c)
Water Ingestion Rate (L/day) 0005 P} 0005 [(2)}
Skin Contacting Medmuum (cm*2/day) 6026 (f) 6026 {f)
Body Weight (kg) 47 (h) 47 (h)
Notes

MLE - Most Likely Exposure
RME - Reasonable Maximum Exposure
{a) - 1 day per week for 26 weeks (6 months) of the year
(b) - 1 day per 2 weeks for 26 weeks (6 months) of the year
(c) - Trespassing teenager is assumed to range in age from 7 to 18 Therefore, total exposure duration 1s 11 years
(d) - USEPA, 1991a Standard Default Exposure Factors
(e) - USEPA, 1997a Exposure Factors Handbook Average soil ingeston rate for an adult listed in EFM Table 1-2
(f) - USEPA, 1997a Exposwure Factors Handbook Average surface are of head, feet, hands, forearms and lower legs of males and
females aged 7 to 18 hsted in EFH Tables 6-6 to 6-8
(g) - USEPA, 1997a Exposure Factors Handbook See Table 5-7 of this report for calculation Data for feet are not available, therefore,
this value 1s based on hands, forearms, lower legs, and head
(h) - USEPA, 1997a Exposure Factors Handbook Body weight is the average of males and females aged 7 to 18 listed in EFH Table 7-3
(1) - The trespassing teen 1s assumed to be on-site for two hours
()) - USEPA, 1997a Exposure Factors Handbook Inhalation rates ts the vaiue for moderate activity (children) isted in EFH Table 5 23
(k) - USEPA, 1997a Exposure Factors Handbook Inhalation rates s the value for light activity (chuldren) histed in EFH Table 5-23
(1) - Sediment and surface water exposures for the Mississippi River are evaluated separately from the Site Q Ponds, sediment and surface water
exposures for the Site Q Ponds are evaluated in conjunction with the Site Q soil and air pathways
{m) - One day per 4 weeks for approximately six months of the year
(n) - USEPA, 1992b Dermal Exposure Assessment Prnnciples and Applications
{0) - Assumed duration of wading event
{p) - USEPA, 1989a Risk Assessment Guidance for Superfund, Volume | Value 1s one-tenth of that assumed to occur during a swimming event
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TABLE 5-5

SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - CONSTRUCTION WORKER
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIfFS

SAUGET, ILLINIOS

MLE - Most Likely Exposure

RME - Reasonable Maximum Exposure

(a) - USEPA, 1997a Exposure Factors Handbook 50th percentile time spent at work, males and females, alt ages EFH Table 15-68

(b) - Exposure frequency is equivalent to 5 days per week for 2 months

{c) - Exposure frequency 1s equivalent to 5 days per week for 1 month

{d) - Construchon activities are assumed to occur within a 1 year penod

(e} - USEPA, 1997a Exposure Factors Handbook Inhalation rate is the value for heavy activity for an outdoor worker histed in EFH Table 5-23

(f) - USEPA, 1997a Exposure Factors Handbook Inhalation rate 1s the value for moderate activity for an outdoor worker histed in EFH Table 5-23

(g) - USEPA, 1991a Standard Default Exposure Factors

(h) - ENSR-denved value, see text

{1} - USEPA, 1997a Exposure Factors Handbook Represents 50th percentile values for males and fernales based on hands, forearms, and face
histed in EFH Tables 6-2 and 6-3

() - USEPA, 1997a Exposwe Factors Handbook See Table 5-7 of this report for calculation

(k) - Assumes that contact with water occurs only for a fraction of the total exposure duration and time

(1)~ USEPA, 1989a Risk Assessment Guidance for Superfund, Volume | Value is one-tenth of that assumed to occur during a swimming event

RME Future MLE Future
Construction/Utility | Construction/Utslity
Parameter Worker Worker
Parameters Used in the Surface Soil, Combined Soit and Groundwater/Leachate Inhalation Pathway
Exposure Time (hr/day) 8 {a) 8 (a)
Exposure Frequency (days/year) 40 {b) 20 (c)
Exposure Duration (yr) 1 {d) 1 (d)
inhalation Rate (m*3/hour) 25 (e} 15 [43]
Body Weight (kg) 70 (g) 70 Q)
Parameters Used in the Surface and Combined Soil Pathway
Exposure Frequency (dayslyear) 40 ) 20 {c)
Exposure Duration (yr) 1 {d) 1 (d)
Soll Ingestion Rate (mg/day) 100 (9) 64 (h)
Skin Contacting Medwusm (cm*2/day) 3339 (0] 3339 (1}
Sott on Skin (Mg/cm*2) 019 Q) 019 [N}
Body Weight (kg) 70 (9) 7q (g}
Parameters Used in the Groundwater/L eachate Pathway
Exposure Time (hr/day) 1 (k) 1 (k)
Exposure Frequency (dayslyear) 10 {k} 5 {x)
Exposure Duration (yr) 1 {d) 1 {d)
Water Ingestion Rate (L/day) 0005 " 0 005 ()}
Skin Contacting Medium (cm*2/day) 3339 (0 3339 {)
Body Weight (kg) 70 (9) 70 (g)
Notes
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TABLE 5-6

SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - RECREATIONAL FISHER
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS

SAUGET, ILLINIOS

RME Adult MLE Adult
Recreational Recreational
Parameter Fisher Fisher
Parameters Used in the Fish ingestion Pathway
Exposure Frequency {days/year) 365 (a) 365 (a)
Exposure Duration (yr) 30 {b) 9 (c)
Fish Ingestion Rate (kg/day) 0008 {d) 0 001 {e)
Body Weight (kg) 70 (b) 70 (b)
Parameters Used in the Surface Water Pathway - Wading
Exposure Time {hr/day) 1 (k) 1 {k)
Exposure Frequency {days/year) 22 (h) 3 [0}
Exposure Duration (yr) 30 (b) 9 (c)
Surface Water Ingestion Rate (L/day) 001 U] 0005 0
Skin Contacting Medium (cm”2) 6934 (@) 6934 (9)
Body Weight (kg) 70 (b} 70 (b}
Parameters Used in the Sediment Pathway - Wading
Exposure Frequency (days/year) 22 (h) 3 (0]
Exposure Duration {yr} 30 (b) 9 {c)
Sediment Ingestion Rate (mg/day) 100 {b) 50 {m)
Skin Contacting Medium (cm*2/day) 6934 (9) 6934 (9)
Sediment on Skin (mg/cm*2) 1 {) 1 n
Body Weight (kg) 70 (b) 70 {b)
Notes

MLE - Most Likely Exposure

RME - Reasonable Maximum Exposure

(a) - Fish ingestion rates are based on 365 days per year

{b) - USEPA, 1991a Standard Default Exposure Factors

(c) - USEPA, 1897a Exposure Factors Handbook Recommended average for tme restding in a household EFH Table 1-2

(d) - USEPA, 1997a Exposure Factors Handbook 8 g/day is equivalent to approximately 22 fish meals of 129 g per year

(e) - 1 g/day 1s equivalent to approximatety three 129 g fish meals per year (equivalent to one fish meal per month in the
three summer months)

(f) - USEPA, 1989a Risk Assessment Guidance for Superfund, Volume | Value i1s one-fifth of that assumed to occur dunng
a swimming event

(9) - USEPA, 1997a Exposure Factors Handbook Represents 50th percentite values for adult males and females based on
hands, lower arms, lower legs, feet and head

(h) - One day per week for 5 months

{1} - One day per month dunng the three summer months

() - USEPA, 1989a Rusk Assessment Guidance for Superfund, Volume | Value 1s one-tenth of that assumed to occur dunng
a swimming event

(k) - Assumed duration of wading event

(I} - USEPA, 1992b Dermal Exposure Assessment Pnnciples and Applications

{m)- USEPA, 1997a Exposure Factors Handbook Average soil ingestion rate for an adult isted in EFH Table 1-2

J \Sauget\HHRA\R1sk Calcs\assum
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TABLE 5-7

SOIL ADHERENCE FACTORS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RIFS

SAUGET, ILLINIOS

ENSR INTERNATIONAL

Outdoor Industnial Worker Scenario
Surface Area Soil Loading Total Soil
50th percentile Groundskeeper Mass
Body Part {em’) (a) (mgfcm?) (b) (mg)
Head 1205 0005 5543
Hands 904 0071 64 1485
Forearms 1230 0 009 11 1438
Total 3,339 808
Area-Weighted Soil Adherence factor (mg/cm?2) = Soil mass/Surface area = 002
Notes
{a) - Data from USEPA (1997a), Tables 6-2, 6-3 Average of 50th percentite
values for men and women (1/2 arm used as proxy for female forearm)
(b) - Data from USEPA (1997a), Table 6-12 Average of Groundskeeper Nos 1,2,3.4, and 5
Construction Worker Scenario
Surface Area Soil Loading Total Soil
50th percentile Farmer Mass
Body Part {em’) (a) (mg/cm’) (a) (mg)
Head 1,205 0041 49 405
Hands 904 047 424 645
Forearms 1230 013 1599
Total 3,339 634 0
Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 019
Notes
(a) - Data from USEPA (1997a), Tables 6-2, 6-3 Average of 50th percentite
values for men and women (1/2 arm used as proxy for female forearm}
{b) Data from USEPA (1997a), Table 6-12 Average of Farmer Nos 1 and 2
Trespassing Teenager (7 to 18 years)
Surface Area Soil Loading Total Soil
50th percentile (a} Soccer No. 1 Mass
Body Part (em?) (mglem’) (b) (mg)
Hands 715 01100 78 65
Forearms 894 00110 983
Lower legs 2 068 00310 64 11
Head 995 00120 1194
Total 4672 - 164 53
Area-Weghted Sail Adherence factor (mg/cm?2) = Soit mass/Surface area = 004
Notes
(a) Data from USEPA (1997a) Based on average of boys (EFH Table 6-6) and girls (EFH Table 6 7)
total body surface area and mean percentages of total surface area for
individuat body parts EFH Table 6 8)
(b) Data from USEPA (1997a) Table 6 12 Soccer No 1 (measurements of boys aged 13-15) Measurements
were not collected from feel therefore adherence factor is based on hands, forearms fower iegs and head
This factor 1s apphed 10 the total body surface area of 6 026 cm*2 calculated in Table 5-4 which includes feet

J \Sauget\HHRA\RIsk Calcs\assum
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TABLE 5-8

EXPOSURE POINT CONCENTRATIONS - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

SAUGET, ILLINQIS

ENSR INTERNATIONAL

EPC - MLE Scenario (mg/kg) (a) EPC - RME Scenario (mg/kg) (b)

Constituent CAS o] O North P QNorth QCentral QSouth R S 0 O North P Q North Q Central Q South R S
SVOoCs . B T - B B - T T T T -
2 4 6-Trichiorophenot " 88-06-2 . - - - - - - 419E+00 - - - -- -- . 8 20E+00
2-Nitroaniine " 88-74-4 - - - - - - - 278E0| - - - - - - 4 60E+00 |
4-Nitroaniling 100016 | - - - - = - - _290E+01] - - - - - - = 570E+01]
Benzo{a)anthracene 56-55-3 - - - - - 5 57E-01 -~ 405E+00 - - . -- -- - T03E+00 - 8 0DE+00
Benzo(a)pyrene 50-32-8 ~ = 301E-01 124E+00 - 598E-01 - 277TE+00 - ~__ _B70E-D1 1B0E+00 - 1056+00 - 540E+00
Benzo(b)fiuoranthene 205-99-2 - - - - - 726E-01 _ -  342E+00| - - - - - _135E+00 - _ 6 60E+00
Dibenzo(a h)anthracene 53-70-3 - 212601 - = TSTTewE0t| - ~ - 3 70E-01 B - -~ 180E+00

. _ _ _ . . I ] . . S R .
Pesticides _ L . . o . . e o o o L
a4 DDT | se2e3 - - - - s = gotEv00] - - T - R 160E+01
beta BHC i 319857 |- - - - - - V30E+01) .- - - - -- - 2 60E+01
Disldrin. 60-57-1 9 10E-02 - - - - _796E02 - - 1 80E-01 - .- - 2 69E-01 e
gamma-BHC (Lindane) ||  58-89.8 || I - - - N ~- 37sEs00| - - - - - - -~ 750E+00
Heptachlor 76448 || - - - - R - = -~ - - N - 150E+00
ﬁerblcndes o - - - - - T .——[j - T D "
Pentachlorophenal 87-86 5 . . - - o 2208402 -~ =7 T - - = 4 40E+02
PCBs _ _ o o _ _ R L . B L
Tolal PCBs _ | 1336363 ||540E+00 709E+02 178E+00 573E-01  108E+00  27SE+00 _ - 504E+02] 1 OSE+01 709E+02 7O02E+00 1B7E+00 257E+00 S510E+00 - _ 101E+03
Dioxin . I ) . = . - _
2378-TCOD-TEQ || 1746-01-6 || 299E-03 5 08E-02 ~ = __ 114E-03__ BB9E-04 - 593E-03 508E02 -~ _ - 331E-03  169E-03 -~ -
Motals iR mn - . _ o - A - _ - _
Antimony ] 1440.36.01 - - - = _ = 89E+00 - -~ | - - - - e 1 43E+01 -
Arsenic 7440-38-2 || - 1 41E+01 ~ 7 730E+00 96BE+*00 -~ - - ~ 260E¥01 - 130E+01  135E+01 -~
Cadmum 7440.43-9 || - ~ o~ _ 2018401 _ - - - - - - -~ 920E+01 - - - -
Chromium 7440-47-3 - - - - 8 41E+01 - - - - - - -~ 181E+02 - - |
Manganese 7439.96-5 | - -~ - - - _603E+02 - - - - - -~ BBOE¥02 - -
Mercury 7438-97-6 - 4 30E+01 - - - - - - - 4 30E+01 - - - -~ I .
Notes

"--" Not a constituent of potential concern in this location
CAS - Chemical Abstracts Service
EPC - Exposure Point Concentration
MLE - Most Likely Exposure

PCBs - Polychionnated

Biphenyls

RME - Reasonable Maximum Exposure
SVOCs - Semivolatile Organic Compounds
TCDD-TEQ - 2 3 7 8-Tetrachlorodibenzo-p-dioxin Toxic Equivaients Concentration
(a) Average concentration
(b) Lower of the 95% upper confidence imit and the maximum detected concentration Selection shown in Appendix [

EPCs\Surface Salil
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TABLE 5-9 ENSR INTERNATIONAL

EPCs\Combined Soil

EXPOSURE POINT CONCENTRATIONS - COMBINED SOIL (a) Page 1 of 2
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RIFS
SAUGET ILLINOIS
EPC - MLE Scenario (mg/kg) {b) EPC - RME Scenario (mg/kg) (c)

Constituent CAS [e] O North P QNorth  Q Central Q South R S [¢) Q North P Q North Q Central Q South R S
yocs R T — . = - L
11 2-Trichloroethane 79005 | T - = . - 169E+00 - ~ o : . 3 18E+00 -
1 2 Dichloroethane — f tor0e2 | - . 3 23€-01 - R 1 68E+01 - - - - 7 43E-01 - - 3 28E+01
1 2-Dichioroethene (totai] "540-59-0 _ . - - ~ 6 1BE+00 - -~ = - - T 1 37€+01 =
4-Methyl-2 pentanone (MIBK) 108104 fi~ - = - - T - Y ] R ¢! 217
Benzene 71-43-2° |[964E+01 4 35E+01 662E-01 677E-01 - 134E01 2 62E+01 11BE+01|500E+02 690E+01 1 12E+00 161E+00 - 298E-01 522E+01 3 50E+01
Chiorobenzene 108-90-7 |l 2 20E+02 3 22E+02 - -~ - - 233E+02 265E+02| 7 60E+02 4 BOE+02 - - - - 589E+02 1 20€+03
Chioroform 67-663 | - - - - - - 279E.00 - - - - T - ~ "493E+00 -
Dichioromethane 75092 || - 367E+01 T - - ~ _1B4E+01| —  8T0E+01 - - - - - 570E+01
Ethylbenzene _ T {00414 |4 85E+02 5056402 6 69E+00 3IATE+00 - 136E+01_ 9 04E+00 3 01E+02| 2 80E+03 7 60E+02 | 7 BOE+01 7 78E+00 - T 353E+01_ 162E+01 110E+03
Tetrachlorosthene | 127184 || - 355E+00 131E+01 195E+00 - ~ " 225E%02 130E+01 - 6 BOE+00  154E+01 490E+00 - -~ 4 45E+02 3 30E+01
Tolyene T Ios-se-3 fle95E+01 - - 650E+01 178E+02' 135E+03]390E+02.  ~ | - - - T189E+02_ 315E+02 6 DDE+03
Trctloroethylere || 79018 | - T . T2 015-01 107E01 - T 218E02 2 53E+02 5 41E+01 - 9 905 01 206E-01 - _516E-02 2 20E+03 2 40E+02
Xylenes Total 1330207 [|Z46E+03 259E+03 4 02E+01 285E+01 -~ 9 53E+01 4 53E+01 177E+03|1 405*04 390E+03 3 B80E+02 5 79E+01 _ - 252E+02 88BE+01 730E+03

_ o g — . - B _ . _
SVoCs i )
12 Dichlorobenzene 95-50-1 T 247E+02 - . T . T - - 520802 - - - - -
13 Oichlorobenzene || 541731 [ -  593E+00 - - - - 339E+00| 120E+01 - - - -~ 120401
1 4 Dichlorobenzene 7106 46-7 {|187E+01 BITE+01 244E+01 - - 251E+00 390E+01[d 70E+01 120E+02 6 70E+01 - - - 6§ 42E+00 2 00E+02
2 4 6 Trichlorophenol - 88-06-2 [/ 258E+00 2 41E+01 T T390E400 - T - 734E+01 303E+00|690E+00 6 10E+01 - 9 77E+00 - ~  T170E+02 820E+00
2 4 Dichlorophenol 120-83 2 - 2 29E+01 - - 3 27E+02 - - - -- 5 19E+01 R - - 8 47E+02 -
2-Chlorophenol 95-57-8 . - - B ITaEs0t. - | - - - - - . 9 51E+01 -
2 Methylnaphthalene 91576 T B27E01 7 - - T ~ | 200E+02 - - - - - -
2 Niroaniline 88 74-4 [11136+00 230E01 T 381E+00 - - _152€+00 216E+00| 2506400 620E+01 - 618E+00 - - " 281E+D0_ 4 60E+00
4 Nrroaniine | 100-01-6 - 343E+02 - - -~ = TT412E+00 184E+01| - 100E+03 - - = = 834E+00 5T0E+01
Benzo(ajanthracene _ 56-55:3 ||4 61E+00 1 53E+01 T123E+00 GO7E01  592E01 - 206E+00{120E+01 360E+01 - 161E+00  107E+00 _ 103E+00 - 8 0DE+00
Benzo(ajpyrene 5032-8_]|288E+00_ 6 52E+00 263E-01 132E+00  642E01 _ 6BIE-01 - 232E+00| 7 10E+00 1 10E+01 UG 70E-01 167Es00 1 24E+00 1 14E+00 - 5 40E+00
Benzo(b)fiuoranthene 205992 |3 17E+00 6 13E+00 _ 118E+00  7B82E-01 _ 709E-01 - 2 65€+00 | 7 90E+00 1 20E+01 - 151E+00  160E+00 1 18E+00 - 6 60E+00
bis(2-Chioroethyl)ether 111444 T14E+00 - - - - -~ ~ |~ 210E+00 - - - - . - |
bis(2 Ethylnexyl)phthalate || 417 81 - . - - - - 503+01| -~ - - - - - - 1 30E+02
Dibenzo(a hjanthracene 5370-3_ ]l 852E 01 213E+00 2 MEO1 . - - __993E-09 |300E+00 460E+00 - 2 826-01 - . -~ 1BOE+00
Hexachlorobenzene - 118 74- ' 1 4E+00 I - - - - - - 4 S0E+00 . -- - - - -- - T
Naphthalere 91-20-3 T 1BaER01 . - V17E+01 210E+01| - T 410Es01 - C - . 2 94E+01 4 BOE+01
Nirobenzene 98953 [ - 411E+00 . T - 6 63E+00 o E 110E+01 - - - 145E+01
Pesticides o T T T o . o 77‘.« T - T —\_ . T
44 DDE | 72559 T170E+01 - - - = -~ I30E+01 - -
44 00T T50-293 § - 204E+0 -~ T T~ Tz83Es00| -~ 580E+01 - - - R 1 60E+01
Aldrin - 309002 || 146E 61 220E+00 - 189E 02  392E02 -  605E-02) 720E 01 450E+00 - 340E-02___ 678E-02 - 1 90E 01
alpha BHC 7 319-846 R 5 99E-01 T = =1 - as0E+00 - e - s - T
beta BHC ‘* 319 85-7 77266400 - _ - - T 349E-01 43BE+00 -~ 210E+0% - - T T753E-01 2 60E+0
delta-BHC | 319-868 || 917E-01 - = e, - - [285E+00 - - - - -
Dieldnn T [ 60:57-1 127E+00 195E+01 126E-01 345E-01 _ 7O1E-02__ 133E01 _J41E-01 1 13E 13&01 [AB0E+D0_ 5 00E+01 2 831 83E 01 584E-01 1 475 01 504E-01 122E+00_ 3 80E-01
gamma BHC (Lindane) 58 89-9 5 06E-01 - - - - - 1 27E+00 | 2 BBE+00 - P - - - 7 50E+00
Heptachlor - T 76-42-8 || 7BGE-01 340E+00 -~ - _J_agm Z73E-01[27BE+00_990Es00 - - - - 445E-01 150E+00
Heptachior Epoxide . | 102457-3 || 146E-01 1256400 - < - 376E02 - - 470E01 270E+00 - - -~ 10EN -
Herbicides T - T o - B - ’
MCPA 94 74-6 - _21BE+01 - - = - L - 526E+01 - - -
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TABLE 5-9 ENSR INTERNATIONAL
EXPOSURE POINT CONCENTRATIONS - COMBINED SOIL (a) Page 2 of 2
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIUFS

SAUGET ILLINOIS

EPC - MLE Scenario (mg/kg) (b} EPC - RME Scenarlo (mg/kg) (c)
Constituent CAS 0 O North P QNorth | Q Central  Q South R S O ONorth' P Q North  Q Central Q South R S
MCPP - 9352 || - T - - - T T4eTER0n - - T - _— = o 618E+01 -
Penlachiorophenol || 87-865 || - '“T— - GB4E+DT 163E+00 _ 3S7E+01 - 118E+G2] - - T ""163E+02  B52E+00  7T74Es01 - 4 40E+02]
U A R - : - — T T
Total PCBS _ 71336-36-3 ||6 97E+01_178E+03 4 44E+00 293E+01 _ 240E+00 _ 566E+00 4 12E+01 176E+02|298E+02 3 03E+03 169E+01 540E+01 4 3ISE+00  190E+01 B BYE+01 1 01E+03
Dioxin
2378.-TCOD-TEQ Tl 1746-01-6 [[641E-03 325E-01 283E-04  524E-03  242E03 _ 215E-03 1 31E03 4 67E-03 | J04E-0Z 4 97E-01  442E-04  111E-02 I 79E-03 4 S1E-03 178E-03 2 59E-02
Metals T 1 ’ ’ - - - _ - 4 R
Anumony o || 740360 || - -~ TTTT T rr7Ee00 -~ 1 15E+01 - - - - - 1 66E+01 - 187E+01 . - -
Arsenic | 7440-38-2° - 200E+01 129E+01 11BE+01  147E+01  131E+01 6 12E+00 - - J70E+071 | 16BE+01 1 S4E+01 2226401 1 72E+01 732E+00 - |
Banum T 7440-39-3 e T ST T T - - 3 03E+03 - T T -
iCogmum | 7440439 | - 393E+01_107E40V 123Ev01 - - o ; ~ " BGOE+0T 133€+01 1B9E+01 - e e T
Chromium [ 7440473 | - = - - T 8B2E+T - 1 79E+02 - = - - - " 130E+02 ~ 4 80E+02
Copper 7440-50-8 - - - - 2 29E+03 - - - - 7z - . 8 41E+03 = - =
Lead T 7435-92-1 - - <~ T138E+03 - 8 28E+02 = 'g3sEe02| - - 7= 1 96E+03 - 828E+02 - 8 38E+02
Manganese —J 7430965 | - - T - 842E+02 7 01E+02 = - T - T . T T120E+03  853E+02 - X
Mercury | 7430-07-6 . 1658402 - Z - 2 58E+00 2 51E+02 = - 3 60E+02 - T LT 3 58E+00 6 99E+02
Nickel T 7440-02-0 ST . T T - T21eEs02 T - 0 O - T T . e TaaER02 0 -
Notes
"- ' Not a constituent of potential concern in this location
CAS - Chemical Abstracts Service
EPC - Exposure point concentration
MZPA . 2-Methyl-4-chlorophenoxyacetic acid
MCPP . 2-(2-Methyi-4-chlorophenoxy) propionic acid
MLE - Mcst Likely Exposure
PCbs - Palychloninated Biphenyls
RME - Reasonable Maximum Exposure
SVOCs - Semivolatile Organic Compounds
TCDD-TEQ - 2 3 7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration
VOCs - Volatile Organic Compounds
{a) Combined soil 1s comprised of surface soil, subsurface soil and waste
(b) Average concentration
c) Lower of the 85% upper canfidence imit and the maximum detected concentration Selection shown in Appendix | RME EPCs for Lead are averages

August 31 2003
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TABLE 5-10

ENSR INTERNATIONAL

EXPOSURE POINT CONCENTRATIONS - OUTDOOR AIR CONCENTRATIONS - MODELED FROM SOIL (a) (b) Page 1 of 2
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RIFS
SAUGET, ILLINOIS
EPC - MLE Scenarlo (mgim®) EPC - RME Scenario (mg/m’)

Constituent CAS o) Q North P Q North  Q Central  Q South R ) O ONorth P Q North  Q Central  Q South R S

- — - g = - D . -
Yocsfal _ - R - _ _ _ —— - — 4
11 2-Tnchloroethane 79005 § - - -- - -, - __27E-05 - - - - -- -- - 50E-05 -
1 2-Dichloroethane 107-06-2 - - - 37E-05 - - 15E-04 - - - - 8 5€-05 - -~ 29804 -
1 2-Dichloroethens (total) || 540690 || - o~ - - - 5405 - | - - - - -7 1204 - |
4-Methyl-2 pentanone (MIBK) 108-10-1 - - - - - L _51E-03 | - . - - - - -~ . 20€E-02 |
Benzene | 71432 || 67E-03  41E03  13E-04 7 BE-05 - 1505 24E-04 11E-04 | 35E-02 B6EO3 22E-04 19E-04 _ ~  34E-05 4BE-04 32E-04
Chlorobenzene 108-90-7 || 15€-02  31E-02 - - - - 11E-03  13E-03 | 52E-02 46E-02 - - - - 28603 56E-03
Chioroform T e7resa T T T . = » - 22605 - - ' = . T = 39E05~ -
Dichloromethane 75-09-2 - 35E-03 - ST R 2 5E-04 - 8303 - - - T LT R sE04
Ethylbenzens T | 0041 | 33e62 48E-02 14E-03 40E-04 - 16E-03_ 35E-05 12E-03 | 19E-01 72602 13E-02  89E-04 = 41E-03 62E05 42E-03
Tetrachloroelhene ] ;_177-1311_ < 34E04  25E-03  22E-04_ - - 14E03  B4E-05 | -~ _ 65E-04 30E-03  56E-04 ~ 2903 21E04
Toluane 108-68-3 || 4 BE-03 - - - - 75603 12€-03  B7E03 | 27E-02 - - - - T9E-02  20E-03 3 9E-02
Trichioroethylene B ~ | 39E-08 12E-05 - 25€-06 52603 11E-03 | - - 19E-04 _24E05 - 59E-06 4 5E-02 5 0E-03
Xylenes Totai __|'1330-207 || 17601 25601 74E-03 29E-03 - 11E-02___22E-04 B4E-03 | 97E-01 37E-01 _70E-02  67E-03 < 29E-02__426-05 35E-02
SVQCs (b} T - _ T T f_ . = - ] N
2.4 ,6-Trichlorophenol - - - - - - - 572E-09 | -, - - . - o - 112E-08]
ZNtoaniine - - - - - - T 37eE0e| - - - - - - ~ B27E-09
4-Nitroaniine e - T T3esEe8| - | - - - T = ~ 777E-08
Benzo(ajanthracene — = e 7 60E-10 -~ _'585%&09| - - . ~ " 140E-08 ' - 109E-08
Benzo(a)pyrene. 410E-10_169E-09 - B16E-10 -~ 37TE08| _ - -~ 913E-10 245609 - 143609 - 736E-09
Benzo(b)luoranthene - - D - - 9 89E-10 -~ 46BE-09] - - - - - 1 84E-09 900E-09
Dioenzo(a hjantnracene - T T 289E40 - - T - 504E10 - - -~ 245€09
Pesticides F—l T T 0 T T T T _ T B 7:
44007 T seess - T - =T - - ioeE08| -~ - T T - T " 218E-08
beta BHC Tl areesr | - . T - - - A77EB| - - - - = -~ 354E-08
Dielann T || sos7 JresereT 0 T . T T woseao . . - |2ased0. - o LT . TTTRerE0 . - - |
gamma-BHC (Lindane) 58-89-9° . T L T . T o s1E08] - = - T ~  _102E-08
Heptachlor [ 76448 4 T R - - -~ yozE08] - - - T ~  204E-09
Herbicides (b) - N N o T I - . B 3 T o j ~ T
Pentachlorophenol af@s : - - R - : - - 300E-07 -, - - ) - - - 600E 07
PCBs (b) - 1— - T - - D T - ]
Total PCBS | 1336-36-3 || 736E 09 643E-07 _243E-09_ 781E-10  147E-08  375E-09 - GBBE-07] 147E-08 643E-07 9STE-09 255E-09  351E-09  695E-09 - 137E-06]
Dloxm\!b ) N T ] T ' B . o T T
2378 7TCOD-TEQ 1746016 ||407E-12 461E-11 . . 155E-12  940E13 - - 451E-12  230E-12 - -

EPCs\Qutdoor Air from Saoll

“|BoBE12” 4s1ET . T
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TABLE 5-10

ENSR INTERNATIONAL

EXPOSURE POINT CONCENTRATIONS - QUTDOOR AIR CONCENTRATIONS - MODELED FROM SOIL (a) (b) Page 2 of 2
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RIFS
SAUGET, ILLINOIS
EPC - MLE Scenario (mg/m’) EPC - RME Scenario (mg/m®)
Constituent CAS 0 O North Q North  Q Central Q South R S | O North P Q North  Q Central Q South R S
T

— —— ————— + —_ —_
Metals (b} _ | R N I _
Antimony 7440 36 0 - - - - 9 48E-09 - - = - E 1 95E-08 - |
Arsenic - 74032 T - 1 92E-08' 995E-09 | 132E-08 - - _ 354E-08 - 177€-08  184E-08
Cadium 7440439 f| - e 275608 ) - L - - - 1 25€-07 - R
Ctromum | 7s40a73 i - - - 115E-07 - - - -  247€.07 - -
Manjanese o 7439 96 5- - - - 8 23E-07 - . - 117E 06 - _
Mercury - | 7439976 | - " 390£-08 ) - = - 3 90E-08 - — - -]
Notes

--' Not a constituent of potential concern in this location
CAS - Chemica! Abstracts Service

EPC - Exposure Point Concentration

MLE - Most Likely Exposure

PCBs - Polychlorinated Biphenyls

RME - Reasonable Maximum Exposure

SVOCs - Semivolatile Organic Compounds

TCDD-TEQ - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration

VOCs - Volatile Organic Compounds

(a) Concentration of VOCs in outdoor air (mg/m’) were modeled from EPCs in combined soil {Table 5-) using the RBCA Tool Kit (version 1 3a) in Appendix L
g

(b) Concentration of non-VOCs n outdocr air (mg/my') = EPCs 1n surface soil (mg/kg) (Table 5-8) / particulate emission factor (PEF) (m’/kg) PEFs are calculated in Tables 5-19 through 5-21

EPCs\Qutdoor Air from Soll

August 31 2003
Revision 0



TABLE 5-11 ENSR INTERNATIONAL
EXPQSURE POINT CONCENTRATIONS - EXCAVATION AIR - MODELED FROM COMBINED SOIL Page 1 0of 2
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS

SAUGET, ILLINOIS

EPC - MLE Scenario (mg/im3) EPC - RME Scenario (mg/m3)

Constituent CAS O '"ONorth P  QNorth QCentral Q South R S 0 O North P Q North  Q Central ~ Q South R S
vocs(a) - i - - - L ~ - - )
11 2-Tnchloroethane [ 79008 =z - - - T . 13E-04 - - = - - - - 25E-04 -
1 2.Dichloroethane [ 107062 || - R 1 S £ - M |- - - 68E-04 - = 146037 |
1 2-Dichloroethene (total) - 540-55-0 -- - - - - - 2 7E-04 - - - - - - -- 5 9E-04 -
4 Methyl-2 pentanone (MIBK) 108-10-1 - - - - -- ~ ~  25E-02 - - - - . - - - 99E02
Benzene T[T 71-e3-2 7| 7e01 T 78E02 T 11Ew03 12803 T - ' 23E-04 12E-03 S4E-04 | BGE-01 12E-01  19E-03 2BE-03 - T 52E-04  24E-03  16E-03
Chlorabenzene ) 108807 | 16E-01  23E-01 - I 56E-03 64E-03 | 54E-01 3 4E01 - - - - 14E-02  29E-02
Chloraform 67-66-3 - - - - - - 11E-04 - - .- - - - ~  19ED4 ~
Dichioromethane T T75-09-2 T Tese0z < T T - = = TT12E03 - Tk - - - T o T 4 3€-03
Ethyloenzene - 100414 || 39E-01 4 1E-01 ~ 71€-03  28E-03 ~ 11602 17E-04 5BE-03 | 23E+00 62E01  64E-0Z  63E-03 = 29E02 | 31E-04 21E-02
Tetrachlorosthene T 327184 - B3E03 23E-02 35E-03 - — _72E03 42604 - 12E02 | 28E-02  88E-03 w1402 11E03 |
Toluene T 7 W 108883 8 7E-02 - - = - 81E-02 5BE03 | 44E-02 | 49E-01 - - - - 21E-01 ' 10E-02  19E-03
Trchloroethylene 79-01-6 - - 32604 17604 .~ 34E-05 26E.02 | 56E-03 | - ~ T16E03 32604 - 81E-05  23E-01  25E-02
Xylenes Total [I" 1330-20-7 j 23E+00  24E+00  37E-02 23802 - 88E-02 11E-03 | 42E-02 [13E+01 36E+00 | 3SE01 53602 - 23€E01  21E03 17E01

— —_— J— — - + —_—_—— —
$VOCs (b) . - | N - |
1 2-Dichlorobenzene - 95:50-1 [~ 146E05 - - - - . = - - 3 12E-05 - - .- R R
13-Dichiorobenzene || 541731 I - " 356E07 - - - ~ = 20307 -~ 7206071 - - - - - T20E07
14-Dichlorobenzene || 106-46-7 ({1 12E-06| 3 82E-08  147E-06 - e - 151€07 234E-06]2082E-06] 7 20E06 402€-06 - -~  ~  T"385E-07 120E905
2 46 Trichlorophenol 88-06-2 | 155E-07 144E06 - 2 34E-07 - ~  |441E06] 182E07| 4 14E-07 366E06 | - | 5B6E-07 - T 102E-05 1 4 92E07
2 4-Dichlorophenol 120-83-2 - - - 138E-06 - - 196E-05, - - - - 311E-08 - - 508E-05 -
2-Chorophenol ~ 95-57-8_ - - - - T . 2246068 - | " - - - - - - STIEO6 -

- —_ s — —— ‘ t r - —— =,
2-Methylinaphthalene 91-57-6 - 4 96E-06 - - - - - - - 120605 - = - - .- - -
2-Niroaniline 88-74-4__ [|675E-08 13BE06 - 228E07 - ~ 912E-08 120E-07| 150E-07 372E-08 - 37T1E07 - - 1 69E-07 | 2 76E-07
4-Nitroanifine _ 100016 || - 206605~ - - - 24707 116E-06] -~  BOOE-05 - - T 5 00E-07 3 42E-08
Benzo(ajanthracene 56-65-3 || 277€-07 9 21E07 - 740E08  364E-08  355E-08__ -  178E07|7 20607 2 16E-06 - _ _966E-0B  642E-08 6 18E-08 -~ 480E-07
Benzo(a)pyrene - 50-32-8  |[173E-07 391E-07 158E08 7O1E-0B ' 385E-08 4 10E-0B -  139E-07 |4 26E-07 66OE-D7 402E-08 100E-D7 _ 744E-08 684E08 = - 324E-07
Benzo(b)fluoranthene ||  205-99-2 || 190E-07 36BE07 - 7O7E-08 4 69E-08  425€-08 - _ 150E07|474E-07 T20E07 -~ 9O6E-O8  960E-08 7 0BE-08 - 396E-07

1s(2-Chloroethyljether 111444 < 685ED - - - - - - - 126E-07 - - - - - -
;s:z-gz";l::;y:;:malaxe ‘JT“ 117.817 || - 85-5 : - - = - = 302E06 S v - - -~ . 780E-08|
|Oibenzo(a h)anthracene JT‘ 753703 |[511E-08 128607 -~ 127E-08 ~ e - 506E08|180E-07 276E-07 | - 169E-08 - L T1oeEw7
Hexachlorobenzene 118-74-1 - 117E07 - - - - - - - 2 70E-07 - - - - - -
Naphthalene N ezl _L_;-- T110E08 . - - e T T70%0r 126E08| - 24eE06 - - T = 176E-06_2 88E-06
Nirobenzere 7 98-95-3 ~  247E07 - - - - 398E-07 - - 880E07 - - - - B70E07 -
Pesticides (b] _ o . o - .

44 ODE ‘AF 72-559 - oo - - T - T T - TTAeeEwe - - T - T
44.00T T s0283 I - 12306 - - -~ - - 170E07] - 348E-086 - - - - ¢ 960E-07
Aldrin B T 309002 |ls74E00 T1EZEDT | T T - T 11409 23509 | - 363E09|4 32608 270607 - - 204E-09 4 07E-09 - 114E-08
aipha-BHC - 319-64-6 T 3see08 - | -~ - - - = ~ _9O00E0B - S - -
beta BHC T 319857 - T TassEor T - T - " T208E08 263€E07] - | 126E08 - - = ~ ___452E-08 1S6E-06
deta-BHC " 319-86-8  ||5506-08 - | - - - - - ~ J17E0r - - - - - -
Dicksnn T | 60571 _ | 760E-08"_117E-06 753600 207E-08 _ 4 21E-09_ 796E08 204E-08 6B80E08|228E-07 300E-06 170E-08 3 50E-08  B82E-09 302608 732E-08 2 28E-08
gamma-BHC (Lingane) 58-89-9 | 304E-08 - = - - ~ T T 7e4EDB1TIELT - - - - -~  450E-07
Heptachior T 76448 || 472E-08 2 04E07 - = 112E-08_ 1B4E-08| 167E-07 594E-07 - - - ~ - 267E-08 900E-08
|Hep'achlor Epoxice || 102467-3 {87709 750E-08 - - - 2 26E-09 -~ |282€08 162607 - - - 618E09 -~ -

__ — e —_— —— e b — _

Herbicides (b)

MCPA o 94-74-6. - -~ 130E-06 - - - - -~ - - _316E-08 - - -

" August 31, 2003
EPCs\Excavation Air from Soil Rewvision 0



TABLE §-11 ENSR INTERNATIONAL
EXPOSURE POINT CONCENTRATIONS - EXCAVATION AIR - MODELED FROM COMBINED SOIL Page 2 of 2
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS

SAUGET, ILLINOIS

EPC - MLE Scenario (mg/m3} EPC - RME Scenarlo (mg/m3)

Constituent CAS 0] O North P Q North  Q Central Q South R S o) O North P Q@ North  Q Central  Q South R S
MCPP T | eesz | - i . T 280E06 - - - - - T 371E-06 N
Pentachlorophenol 87-86 5 = 392E-06  976E-08 2 14E-06 - 6 88E-06 - - - 97BE06 _ 391E-07 _464E-06 - 2 64E-05
PCBs(b) B o i B ) L _ o o - . B
Total PCBs || 1336-38-3 ||418E-06 107E-04 267E-07 176E-06  144E-07 3 IGE-07  247E-06 105E-05|179E-05 182E-04 101E-06 324E-06 _ 261E-07  114E-06 533E-06_6 0SE 05
Dloxin (b} o B o B _ _
2378-TCOD-TEQ __4 1746-01-6 _ (|3 85E-10 1 95E-08 170E-11_ 3 14E-10 145€-10 129E-10 7 89E-11 2 BOE-10] 1 82E-03 298E-08 265E-11 6 66E-10 227E-10 271E-10 107E-10 155E-09

°-1L00 | 2 O 9oEV9 PR S LR S L Ll i . <095 ~<n 99809
L — - e — - —- . -
Motals () B _ - . R N - _
Antimony _ L 7440-36-0 - E -~ 466E07 = 680E07 - | - - - = 9 96€-07 - 112606 -
Arsenic 7440-38-2 - 3 20E-086 7 75E-07 7 O7E-07 8 83E-07 7 88E-07 3 67E-07 - - 222E-06 101E-08 9 24E-07 1 33E-06 1 03E-06 4 39E-07
Barium 7440383 " - - -~ B2BE05 - - - - e e 182E-04 - R - -
Cadmum 7440-43-9 - 236E-06 640E-07 7 36E-07 - - - - - 5 16E-06_ 7 98E-07 1 13E-06 - - - -
[Chromum B 7440473 | - - - - - 5 29E-06 -~ 108E05] - - - -~ - _TBOE-06 2 88E-05
Copper | 7440-50-8 - - - -~ | 137E-04 - = - |- - .- - 3 B5E-04 - -
Lead _ 7439-921 | - - V1TE04 - 497E05 ~ _503€05] - - ~ _118E-04 - 4 97E-05 - 5 03E-05
Manganese )l 7redgees | - T - 0 - 505605 421E05 - - - - = _ - __T74E05  512E-05 - -
Mercury T 7439-97-6 | - " 990E-06 - - ~ 185607 150E-05 - - 216605 - - - 215E-07 419E-05 - _
Nickal 7440-02-0 - - - - - 1 28E-05 - - - . - - - 2 59E-05 - - T
Notes

--' Not a constituenrt of potential concern in this location

CAS - Chemical Abstracts Service

EPC - Exposure point concentration

MCPA - 2-Methyl-4-chiorophenoxyacstic acid

MCPP - 2-(2-Methyl-4-chlorophenoxy) propionic acid

MLE - Most Likely Exposure

PCBs - Polychlonnated Biphenyls

RME - Reasonable Maximum Exposure

SVOCs - Semivolatile Organic Compounds

TCDD-TEQ - 2,3 7.8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration

VQOCs - Volatile Organic Compounds

(a) Excavation air concentrations for VOCs were madeled from combined soil EPCs (Table 5-9) using the RBCA Toolkit for Chemical Releases (Version 1 3a) (See Appendix L)

(b) Excavation air concentrations for non-VOCs are the combined sail EPC (mg/kg) (Table 5-9) multiphed by the PM10 (Particulate Matter of 10 microns in diameter) dust concentration (0 06 mg/m*) (MADEP, 1995)
and multiphed by a unit correction factor (1E-6 kg/mg)

August 31, 2003
EPCs\Excavation Arr from Soll Rewision @



TABLE 5-12

EXPOSURE POINT CONCENTRATIONS - SURFACE WATER
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS
SAUGET, ILLINOIS

EPC - MLE Scenario (mgil) {a) | EPC - RME Scenarlo (mg/L) (b)

Constituent CAS Pond (Slte Q) River Pond (Site Q) River
svocs o . m B . g_
2 4 Dichlorophenol 12083-2 - __601E-03 | - 8 95€-03
4 Chloroaniine 106-478 - _ V122E-02 - - o 1 90E-02
Herbigides I - . - _
McPA 94-746 o - 310E-02 - V_SlOE-OZN_W
MCPP _‘ 93-85-2 - 5 30E-02 .- 5 30E-02

. . - I ] — —
Metals -
Lead 7439-92-1 1 40E-02 - 1 40E-02 -~
Manganese 7439-96-5 4 60E-01 - 4 60E-01 -
Notes

Not a constituent of potential concern in this location
CAS - Chemical Abstracts Service
EPC - Exposure point concentration
MCPA - 2-Methyl-4-chlorophenoxyacetic acid
MCPP - 2-(2-Methyl-4 chiorophenoxy) propionic acid
MLE - Most Likely Exposure
RME - Reasonable Maximum Exposure
SVOCs - Semivolatile Organic Compounds
(a) Average concentration
(b) Lower of the 95% upper confidence limit and the maximum detected concentration

Selection shown in Appendix |

EPCs\Surface Water

ENSR INTERNATIONAL

August 31, 2003
Rewvision 0



TABLE 5-13

EXPOSURE POINT CONCENTRATIONS - SEDIMENT
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIIFS
SAUGET, ILLINOIS

EPC - MLE Scenario (mg/kg) (a)

EPC - RME Scenario (mg/kg) (b}

Constituent CAS River River

Metals IR D [
Arsenic . 7440-38-2 || 2 90E+00 i 341E+00

Notes

CAS - Chemical Abstracts Service

EPC - Exposure point concentration

MLE - Most Likely Exposure

RME - Reasonable Maximum Exposure

(a) Average concentration

(b) Lower of the 85% upper canfidence himit and the maximum detected concentration

Selection shown in Appendix |

EPCs\Sediment

ENSR INTERNATIONAL

August 31, 2003
Revision 0



TABLE 5-14

EXPOSURE POINT CONCENTRATIONS - FISH FILLET
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS
SAUGET, ILLINQIS

ENSR INTERNATIONAL

EPC - MLE Scenario (mg/kg) (a) EPC - RME Scenario (mg/kg) (b)
DDA PDA UDA  Pond (Site Q) Pond (Site Q){f DDA PDA UDA  Pond(Site Q) Pond (Site Q)
Buffalo Buffalo Buffalo Black Bullhead Carp Buffalo Buffaio Buffalo Black Bullthead Carp

Constituent CAS Fillet Fillet Fillet Fillet Fiilet Fillet Flllet Fillet Fillet Fillet
svoes |\~ W - - " . - __ W - .
Benzo(a)anthracense 56-55-3 -- - -- - 1 40E-01 - - -- 1 40E-01
Benzo(a)pyrene o 50-32-8 {4 -~ - - o - 1 80E-01 - - ___ 180E-OM
bis(2-Ethylhexyliphthalate | 117817 [ - - -~ 5 00E-04 - - - _ - ____ 500E01
Dibenzo(a h)anthracens 53-70-3 ’1—“" - - 1 40E-01 = -- -~ o 1 40E-01
FTegtlclggs‘ o - JF_N - - T ——~ - T T T T T T
44008 T ress |- ey o R e L
44-007 - Tso283 ] o I TT380E-01  330E01 || - . T380E-01  330E-01
alpha-Chlordane 75103-71-9 ~ 7 . 100E02  1e60E02 || - T L - 100E-02  160E-02 |
betaBHC || 3iees7 || - - - = T amE0z || = = = - T 170E02
Dieldnn - 60571 [~ T -~ 810603 100E-01  _ 190E01 - . -~ 810E-03 1 00E-01 1 90E-01

— R - . - N U — ———— R | ——— —_— R — —_— —_—
PCBs . _ — o S L . el
Total PCBs 1336-36-3 - - - _ 3B7E+00 190_5001j’~‘-- e e 387E+0O ._1OOE*O1
T [ o I .
2378 TCODTEQ _1746-01-6 || 7 39€ 07 525Ei4 57E-06 3 84E-06 1 B4E-05 | 7 39E-07 _6 25E-07 ifﬂ_E-OG*___iME-QS_“ ___121E-05~_ﬁ
Metaig
Arsenic 7440382 § - 7 - 7 .7 78801 820601 e T TS T780E01 '8 20E-01
Morcury T eswe | - o T aseer  Twoe@2 |- = - T 2sE01 | 710E02
Ntes

Not a constituent of potential concern in this focation

CAS - Chemical Abstracts Service
DDA - Downstream Discharge Area (Mississipp! River)
EPC - Exposure point concentration
MLE - Most Likely Exposure
PCBs - Polychlorinated Biphenyls
PDA - Piume Discharge Area (Mississippi River)
RME - Reasonable Maximum Exposure
SVOCs - Semivolatile Organic Compounds
TCDD-TEQ - 2 3 7 8-Tetrachiorodibenzo-p-dioxin Toxic Equivalents Concentration
UDA - Upstream Discharge Area (Mississippr River)
(a) Average concentration
{b) Maximum detected concentration

August 31, 2003

EPCs\Fish Tissue Revision 0



TABLE §-15

EXPOSURE POINT CONCENTRATIONS - MID/SHALLOW GROUNDWATER AND LEACHATE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS
SAUGET, ILLINOIS

EPCs\MidShallowGWELeachate

EPC - MLE/RME Scenario (mg/L) (a)
Mid (b) Shallow Leachate

Constituent CAS Q- AA-Q-6-2d R-AA-R-1-283 ] O - AA-O-1-16 L-0-1 L-Q-1 L-R-1
VOCs
12- Olchiomamane : ;10% 2 C_' : . T i: : :» ;: “T215e+00 5 QOE+01 |
12 Occhlomemene (lo!al) B __30-59-0 R S S-S S S - 1 30E+01
2-Bu Butanone ne (MEK) 78-9:&-3_4 - e = -~ __{\_=- __ = . 7 90E'OL
4| Ma(hyl 2-per pentanane ane (MIBK) | __I|_108-10-1 - - - __’_2 10E-01 7S0E00 0 -
Acetone ] 67-64 1 . - - ,_140E+00 3 20E+01
Benzene | 71432 4 75€-01 5 10E-01 = 920E-01__ 425€-01 _ 68OE+00
Chiorobenzene Il 108-807 | "ZO00EY00 ~ _ " 170E+00___ 1 15E+00 1 30E+00
Criaraform T Tl eress | T - - Z T 200E+00 |
Chioomethane | 74873 | - 320603 - - = -
Oichloromethane |\ 75.00-2 | - - - T 4 TOE-02 1 50E+00 |
Tetrachloroethene I AN SR 825602 3 30E+01
To\uene 108 88 3 -~ - ~ - 2 10E+01
Trlchlovoelhwene :_ : _ 79.01 6 :_M :__ t 1 i:~: A:R - “——270052. 1 50E+02 |
voce — —_ e =
266 TncNoraphenal || #8082 |~ T ° 1 T T dEeeor asEser = —
24 chhlorcphsnol o | 120-83-2 | - = = 320E-01 | 170E+02 | -
2 4 Dnmelhylpheno! 105-67-9 - = ~ - .2 40E-0L =
2.Chiorophenol T esste | - - | ~ 330E-01 . 790E+00 1 10E+07 |
2-Nitroanihne e T - - T Tl 2e0eni 1ssEro ~
3Methylphenolia-Methyiphenal || 106445 | = = | T~ T I"Ba0E01__180E+00 . 4 50E+00 |
4-Chioroantine |l 08418 [ - = | = ] 420E+00 930E+00 4 20E+01 |
4-Nitrognitine o | 100-01-8 - - 4_7 00E-01 ﬂE*OO_._J BOE+01
Benzolajpyrene _ I s0-32- i I . - h—_‘jOE-OJ - - T
Benzo(b)lucranthene 205—99 Z - - 10E-03 - - -
Benzo(g hijperytens T 193 191-24-2" | e - = T B T - 140E+00
Benzo(klﬁucranmene _ﬁ_ ﬂ708 9 A: - i —;_ —1 1 ZEE_-‘OS | -T:: R : t --:_
Dxbenzc(a hianthracene 53 70-3 - . = 2 70E-03 - = -
(ncanoﬁ 2 3+ cd)pyrene _ - 193-39 5 _ o . - 300E-03 _ | - - - - n
Naonthalene Mo203 ) — - = - 1 7 " 570E-01 1206400 -
Nirobenzena 98953 - I B tha 00E-02 130E+00__ - |
Pharof 108-95 2 - - 380E+00 8 0SE+00  11DE+03
Pesticides B I R S
44 DOT o B so203 - - P~ L - - 2 10E-01_|
beaBHC ff 3mesT ) - - Tl 7T -7 [T2s0€03  135E-02 7 200801
Owldin _ 60- .57 1 - - - - 4 - - 1 90E-01
Endrn Ketone 53494 70- 5 L - . - - .- _ 3 ZOE~03 -
gamma-BHC (Lindane) || 58899 - - - - - T 280E02
Hepactor I redes | — - -~ T = | = = -7 Zieer]
Herbicides R S B I B
2457 93-76-5 - - - 480E0V _ - -
260 _ flesmrpTC - T S [T 7oL T 9%ELr T g6sE«01 | 380E+00
Pentachlorophenol 87 865 -~ - - _'liOE-OL~ 4B0E+00 -~

_ - - - - B -
PCBs _ _ i _
Total PCBs 306363 - - - 54902 _ 104E-03 _ 3 9BE+00
DIOI n - - - - - 7< - ‘—_‘ - h
2 787COD TEQ - 1746-01 6 - T -7 7 -7 Testeor T - T 314E08 |

ENSR INTERNATIONAL

Page 10of 2
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TABLE 5-15

EXPOSURE POINT CONCENTRATIONS - MID/SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIIFS
SAUGET, ILLINOIS

EPC - MLE/RME Scenario (mg/L} (a)

Mid (b} Shallow Leachate
Constituent CAS [[Q-AA-Q-6-24 R-AA-R-1-28 | O - AA-O-1-16 | L-O-1 L-Q-1 L-R-1
Metals - R — T T
Antmony | 7440-36-0 - " - - ~ " 1s0ED2 =
Arseric 7440-38-2 - ' - 7 00E-02 - - - ]
Berylum 7aa0-417 | = = - | = - 3 10E-02
Chromiym 7440-47-3 - - - - - 8 00E-O1
Cobalt 7440484 | - - - - - 280E+00
Lead \ T 74350241 - - 190€-02 - - -
Mancanese T 7439-96.5 - - - 410E+00 | 180E*01  18B0E+00 2 50E+02
Mercuy  |743eere < - - - - 130602
INicke! 7440-02-0 = - - - = T 310E-0Y _ 180E+00
Thall um 74402808 - - - I 70E-03 - 120601
Vanadum T T 74a062-2 - - - - T2 3 80E-01_|
Zre - 7440666 | - = - - - T45E+00 9 60E+01
Notes

ENSR INTERNATIONAL

Page 2 of 2

- Not a constituent of potential concern in this location
CAS - Chemical Abstracts Service

EPC - Exposure Point Concentration

MLE - Most Likely Exposure

PCB8s - Polychlorinated Biphenyis

RME - Reasonable Maximum Exposure

SVOCs - Semivolatile Organic Compounds

TCDD-TEQ - 2,3,7 8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration

VQOCs - Volatiie Organic Compounds

(a) EPCs for groundwater represent reported sampie concentration Therefore, RME and MLE EPCs are the same

{b) EPCs in mid-groundwater are used to predict indoor and outdoor air EPCs for VOCs to be evaiuated via the inhalation
pathway Receptors are not assumed to directly contact mid-groundwater

EPCs\MidShallowGW&Leachate

August 31 2003
Revision 0



TABLE 5-16

EXPOSURE POINT CONCENTRATIONS - EXCAVATION TRENCH AIR VOCs -
MODELED FROM SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFFS
SAUGET, ILLINOIS

EPC - MLE/RME Scenario (mg/m’) (a} (b)

Shallow Leachate
Constituent CAS 0O - AA-O-1-16 L-0-1 L-Q-1 L-R-1
vocs T N R B
1 2-Dichiorogthane -~ JlLweroe2 || - . 578E-02  135E+00
12 Oichlorosthene (total) | 540-580 j§ - - . - 3 86E-01
2-Butanone (MEK) 78833 § o L - 1 89E-01
4-Methyl-2 pentanone (MIBK) | 108-10-1 || - 451E03 ~ 161€02 -
Acetone - il 67-64-1 B - 2 98E-02 6 81E-01
Benzene i 71-43-2 | - _ 249E-02 1 15€-02 e 1 84E-01
Chiorobenzene | 108-90-7 | - 4 24€-02 287E02  325E-02
Chloroform 4 67-66-3‘1 - - - 5 48E-02
Chloromethane 74-87-3 - - ) - -
Dichloromethane 75-09-2 | I " 142E03 ' 576E-02
Tetrachloroethene 127-18-4 - - T 199E-03 7 95E-01
[Toluene © | tos-es3 ff - - -~ 522ED
|Trnchloroethylene 06 § 00 - - - 5 16E-04 3 87E+00

Notes

"--" Not a constituent of potential concern in this location
CAS - Chemical Abstracts Service
£PC - Exposure Point Concentration

MLE - Most Likely Exposure

RME - Reasonable Maximum Exposure
VOCs - Volatile Organic Compounds
(a) Modeled from shallow groundwater and leachate EPCs (Table 5-15) using the
excavation trench model in Appendix K
(by EPCs for groundwater represent reported sample concentration Therefore, RME and

MLE EPCs are the same

EPCs\Excavation Trench Air from GW
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TABLE 5-17

EXPOSURE POINT CONCENTRATIONS - INDOOR AIR VOCs (a)
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS

SAUGET, ILLINQIS

ENSR INTERNATIONAL

EPC - MLE/RME Scenarioc (mg/m’) (b)
Mid Shallow Leachate

Constituent CAS Q- AA-Q-6-24 R-AAR-1-28| 0 -AA-0-1-16| L-O0-1  L-Q1  L-R-1
VOCs
12 Ochlorosthane 1 107-062 L_' - N - - _j: - 7 37E-06 | 4 72607 |
|1 2-Dichloroethene (total) 540-59-0 | @ - - - - - , 2 00E-06
2-Butanone (MEK) 78933 - - - - - 270E-08
4-Methyl-2-pentanone (MIBK) | ioe-101 | - - - 7T01E07 828E07 | -
Acetone T TEreer || - - - 1 - 465E-07 _ 2 06E-08
Benzena — " T1432 || 28305  251E08 | - | 318E-05__ 3 66E-05__2 70E-06
Chiorobenzene 108-90-7 - 127605 | ~_ | ve2E-05 _18B7E-05 158E-06
Chloroform . | eresa - - - - - | 186E-08
Chioromethane | 74873 - 2wEd | - - - -
Dichloromathane W 7s0e2 | - - - - 175E-05 | 1 16E-08
Tetrachloroethene 127-18-4 - -] - - 9 29E-05 | 7 98E-06 |
Toluene ~ | 108883 - i - - - - 302E-06 |
Trchlorosthylene - W re0te T - - - T < TsoE0s 48206

Notes

"--' Not a constituent of potential concern tn this location

CAS - Chemical Abstracts Service

EPC - Exposure Point Concentration

MLE - Most Likely Exposure

RME - Reasonable Maximum Exposure

VOCs - Volatile Organic Compounds

(a) Modeled from mid-groundwater and leachate EPCs (Table 5-15) using the USEPA Johnson and Ettinger Model, GW-ADV
(USEPA 2000b, 2001b) (see Appendix J)

b) EPCs for groundwater represent sample concentrations Therefore, RME and MLE EPCs are the same

August 31, 2003
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TABLE 5-18

EXPOSURE POINT CONCENTRATIONS - OUTDOOR AIR VOCs -

MODELED FROM MID/SHALLOW GROUNDWATER AND LEACHATE (a)
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS
SAUGET, ILLINOIS

EPC - MLE/RME Scenario (mg/m’) (b)
Mid Shallow Leachate

Constituent CAS Q- AA-Q-6-24 R - AA-R-1-28 | O - AA-O-1-16 L-0-1 L-Q-1 L-R-1
¥ocs . [ e e A
12-Dichiorosthane wroe2 [ - - I - 10E-04 ~ 20E-03
1 2-Dichloroethens (total) 540-59-0 - - B o . -~ 38E-03 |
2-Butanore (MEK) 78933 - - . - - 7 3E-05
4-Methyl-2-pentanone (MIBK) 108-10-1 - - - | 3705 ~ 4eE05 -
Acatone — I erean - ~ 1 - | o 9eED6  10E04 ]
Benzene 71432 4 0E-05 18607 | - 90E-05  39E-05  S7E-04 |
Chicrobenzene - 108-90-7 - 58E-07 - 12604  72E-05  73E05
Chloroform - 67-66-3_ - - - - - 14E-04_|
Chloromethane o] 74-87-3 - . 17E-08 - - - -
Dichioromathane 75-09-2 - - -~ - 32606 1 15;04»1
Tetrachiorosthene ” 127184 || - - 1 - - 15605 56E-03 |
Toluene 108-88-3 - - - - - - 1 9E-03
Trichloroethylene 79-01-6 - - - - 8 7€-06 5 1E-02

osthylent SN A AL | . A —_ o - _BIEDE S1E0Z |

Notes

“--" Not a constituent of potential concern in this location.
CAS - Chemical Abstracts Service
EPC - Exposure Point Concentration

MLE - Most Likely Exposure.

RME - Reasonable Maximum Exposure
VOCs - Vofatile Organic Compounds
(a) Modeled from mid/shallow groundwater and leachate EPCs (Table 5-15) using the RBCA Tool Kit
(version 1 3a) in Appendix L.
(b) EPCs for groundwater represent reported sample concentration Therefore, RME and MLE EPCs are the same

EPCs\Outdoor Air from GW
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TABLE 5-19

CALCULATION OF PARTICULATE EMISSION FACTOR - SITE O NORTH
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS

SAUGET, ILLINOIS

Parameter Definition Units Value Source
Q/C inverse of mean concentration at center of source g/m’-s per kg/m® 76.08 (a)

\% Fraction of vegetative cover unitless 0.5 ~{b)
Um Mean annual windspeed m/s 4.69 {b)
Ut Equivalent threshold value of windspeed at 7 m mis 11.32 _(b)
Fix Function dependent on Um/Ut unitless 0.194 (b)
PEF Particulate emission factor m’/kg 1.10E+09 (c)
Notes

(a) USEPA, 1996a Soll Screening Guidance: User's Guide Exhibit 11
Value for Chicago, lilinois, 2 acre source area.
(b) USEPA, 1996a Soil Screening Guidance: User's Guide. Default value. Equation 5.

(c) USEPA, 1996a. Soil Screening Guidance: User’s Guide. Calculated using above parameters and Equation 5:

PEF (m*3/kg) = Q/C (g/m*2-s per kg/m?3) x 3600s/h

0 036 x (1-V) x (UM/UL3 x F{x)

EPCS\PEF
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TABLE 5-20

CALCULATION OF PARTICULATE EMISSION FACTOR - SITE S
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS

SAUGET, ILLINOIS

Parameter Definition Units Value Source
Q/C Inverse of mean concentration at center of source g/m’-s per kg/m’ 85 81 (a)
\Y Fraction of vegetative cover unitless 05 (b)
Um Mean annual windspeed m/s 4 69 (b)
Ut Equivalent threshold value of windspeed at 7 m m/s 1132 (b)
F{x) Function dependent on Um/Ut unitless 0194 {b)
PEF Particulate emission factor m/kg 1 24E+09 (c)
Notes

(a) USEPA 1996a Soil Screening Guidance User's Guide Exhibit 11
Value for Chicago illinors, 1 acre source area
(b) USEPA 1996a Soail Screening Guidance User's Guide Default value Equation 5
(c) USEPA 1996a Soll Screening Guidance User's Guide Calculated using above parameters and Equation 5
PEF (m*3/kg) = Q/C (g/m”2-s per kg/m*3) x 3600s/h

0 036 x (1-V) x (Um/UD"3 x F(x)

EPCS\PEF
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TABLE 5-21

CALCULATION OF PARTICULATE EMISSION FACTOR - SITES O, P, Q NORTH, Q CENTRAL, Q SOUTH, R
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIIFS

SAUGET, ILLINOIS

Parameter Definition Units Value Source
QcC Inverse of mean concentration at center of source g/mz-s per kg/m3 50 60 (a)
Vv Fraction of vegetative cover unitless 05 (b)
um Mean annual windspeed m/s 4 69 (b)
Ut Equivalent threshold value of windspeed at 7 m m/s 1132 _(b)
F(x) Function dependent on Um/Ut vnitless 0194 (b)
PEF Particulate emission factor m’/kg 7 33E+08 {c)
Notes

(a) USEPA, 1996a Soil Screening Guidance User's Guide Exhibit 11
Value for Chicago llinois, 30 acre source area
(b) USEPA 1996a Soil Screening Guidance User's Guide Default vaiue Equation 5
(c) USEPA 1996a Soil Screening Guidance User's Guide Calcutated using above parameters and Equation 5
PEF (m"3/kg) = Q/C (g/m*2-s per kg/m*3) x 3600s/h

0036 x (1-V) x (UM/UDA3 x F(x)

EPCs\PEF
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ENSR INTERNATIONAL
Page 10of 2
TABLE §-22
ABSORPTION ADJUSTMENT FACTORS (AAFs) FOR CHRONIC EXPOSURE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RUFS
SAUGET, ILLINOIS

Exposure Route (Medium) {unitiess values)

Oral (Water) Oral (Soll) Orai (Diet) Oermal {Water) Dermal (BoW) Inhalation
Constituent Carc Noncare, Carc. Noncarc. Care. Noncare. Carc. Noncare. Carc. Noncarc. Carc. Noncarc.
vOCs
11 2-Trehlorosthane 1 1 1 1 1 1 1 1 001 001 1 NA
1 2-Dichioraetnane 1 1 1 1 1 1 1 1 001 00 1 1
1 2-Dichiaroethens (total) NA 1 NA i NA 1 NA 1 NA 001 NA NA
2-Butanone (MEK) NA 1 NA 1 NA 1 NA 1 NA 001 NA 1
4-Methyl-2-pantanone (MIBK) NA 1 NA 1 NA 1 NA 1 NA 001 NA 1
Acelong NA 1 NA 1 NA 1 NA 1 NA o0 NA NA
Benzene 1 1 1 1 1 1 21 213 002 002 1 1
Chlorobenzene NA 1 NA 1 NA 1 NA 1 NA 001 1
Chloroform NA 1 NA 1 NA 1 NA 1 NA 001 068 1
Chioromethane 1 NA 1 NA 1 NA 1 NA 001 NA 1
Dichigromethans 1 1 1 1 1 1 18 186 0018 0016 1 1
Ethylbenzens NA 1 NA 1 NA 1 NA 1 NA 001 1 1
Tetrachioroethane 1 1 1 1 1 1 1 1 on o0 1 1
Tolusne NA 1 NA 1 NA 1 NA 1 NA oM NA 1
Tnchloroethylens 1 1 1 1 1 1 1 1 00 001 1 1
Xylenas Total NA 1 NA 1 NA 1 NA 11 NA 00N NA 1
SVOCs
1 2-Dichiorobenzene NA 1 NA 1 NA 1 NA 1 NA 001 NA 1
1 3-Dichiorobanzene NA 1 (a) NA 1 (a) NA 1 (a) NA 1 (@) NA 001 (a) NA 1 (a)
1 4-Dichlorabenzenea 1 1 1 1 1 1 1 1 001 001 1 1
2 4 6-Tnchiorophenal 1 1 1 1 1 1 1 1 00 001 1 NA
2 4-Dichiorophenal NA 1 NA 1 NA 1 NA 1 NA o0 NA NA
2 4-Dimathyiphenol NA 1 NA 1 NA 1 NA 1 NA 001 NA NA
2-Chlorophaenol NA 1 NA 1 NA 1 NA 1 NA 001 NA NA
2-Methylnaphthalene NA 1 NA 029 NA 1 NA 1 NA 01 NA 1
2-Nlroaniine NA NA NA NA ' NA NA NA NA NA NA NA )
3-Mathylphanol/d-Metrylprenol NA 1 NA 1 NA 1 NA 1 NA 001 NA NA
4-Ct loroaniine NA 1 NA 1 NA 1 NA 1 NA Q01 NA NA
4-Ntroaniine NA 1 NA 1 NA 1 NA 1 NA o NA 1
Ben:zo(ajanthracens 1 NA 029 NA 1 NA 1 NA 002 NA 1 NA
Benzo(alpyrane 1 NA 029 NA 1 NA 1 NA 002 NA 1 NA
Benzo(b)fluoranthena 1 NA 028 NA 1 NA 1 NA 002 NA 1 NA
Benzo{g h 1)perylens NA 1 NA 029 NA 1 NA 1 NA 01 NA NA
Benzo(k)Muoranthana 1 NA 029 NA 1 NA 1 NA 002 NA 1 NA
s(I-Chicroethyliather 1 NA 1 NA 1 NA 1 NA o0 NA 1 NA
bis(2-Ethylhexyl)pnthalate 1 1 1 1 1 1 1 1 0004 0004 NA NA
Dibenzo(a hjanthracere 1 NA 029 NA 1 NA 1 NA 002 NA 1 NA
Hexachlarobenzeng 1 1 083 083 1 1 11 11 004 004 1 NA
Indeno(1 2 3-cd)pyrena 1 NA 029 NA 1 NA 1 NA 002 NA 1 NA
Naphthatens NA 1 NA 029 NA 1 NA 1 NA (R} NA 1
Nitrobenzens NA 1 NA 1 NA 1 NA 1 NA on NA 1
Phenol NA 1 NA 1 NA 1 NA 1 NA 001 NA NA

August 31, 2003
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TABLE 5-22

ABSORPTION ADJUSTMENT FACTORS (AAFs) FOR CHRONIC EXPOSURE
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS
SAUGET, ILLINOIS

Exposure Route (Medium) (unitiess values)

AAFs are either dafault valuaes or derived by ENSR See Appendix H
AAFs are only presented for constituents which have a corresponding dosa response vaiue
Carc  The value darived is for asseasing the compound s carcinogenic potential

Defauit valuas are used where no chemical specific values available
Noncarc  The vaiue denved s for assessing the compound s noncarcinoganic potantial
(a) All valuas for 1 2 D chlorobenzana used for 1 3-Dichlorobenzene

QOral {Water) ol (Soll} Oral (Diet) Dermal (Water) Dermal (Soll) Inhalation

Constituent Carc Noncarc Carg Noncarc Carc Noncarg Carc Noncarc Carc Noncarc Carc Noncarc
Pesticides

44 DDE 1 1 1 1 1 1 1 1 001 ao1 NA NA
44-00T 1 1 1 1 1 1 1 1 o0 001 1 NA
Aldnn 1 1 1 1 1 1 1 1 001 001 1 NA
alpha BHC 1 1 1 1 1 1 1 1 001 oo 1 NA
alpha Chiordane 1 1 1 1 1 1 1 1 001 o0 1 1
beta-BHC 1 1 1 1 1 1 1 1 001 001 1 NA
(deita-BHC NA 1 NA 1 NA 1 NA 1 NA 001 NA NA
Dieldnn 1 1 1 1 1 1 1 1 a0 00 1 NA
Endrin Ketone NA 1 NA 1 NA 1 NA 1 NA 00 NA NA
gamma-BHC (Lindane) 1 1 1 1 1 1 1 1 [2]] oot NA NA
|Heptachlor 1 1 1 1 1 1 1 1 00 o0 1 NA
Heptachior epoxide 1 1 1 1 1 1 1 1 001 on 1 NA
Herbicides

45T NA 1 NA 1 NA 1 NA 1 NA o0 NA NA
240 NA 1 NA 1 NA 1 NA 1 NA 001 NA NA
MCPA NA 1 NA 1 NA 1 NA 1 NA 001 NA NA
MCPP NA 1 NA 1 NA 1 NA 1 NA 001 NA NA
Pentachlorophenol 1 1 1 1 1 1 1 1 001 001 NA NA
PCBs

Total PCBs 1 1 083 083 1 1 1 11 004 004 1 NA
Diox n

2378 TCOD-TEQ 1 NA 04 NA 1 NA 18 NA 004 NA 055 NA
Metals

Antimony NA 1 NA 1 NA 1 NA 67 NA 0007 NA NA
Arsenic 1 1 03 03 1 1 1 1 0001 0001 1 NA
Banum NA 1 NA 1 NA 1 NA 1 NA 0001 NA 1
Berylhum NA 1 NA 1 NA 1 NA 100 NA [} 1 1
Cadmium NA 1 NA 1 NA 1 NA 40 NA 004 1 NA
Chre mium NA 1 NA 03 NA 03 NA 40 NA 000 1 1
Cobalt NA 1 NA 1 NA 1 NA 1 NA 001 1 1
Copner NA 1 NA 1 NA 1 NA 187 NA 0002 NA NA
Leai NA NA NA NA NA NA NA NA NA NA NA NA
Manganese NA 1 NA 1 NA 1 NA 10 NA [1Je3] NA 1
Mercury NA 2 NA 2 NA 2 NA 137 NA 0007 NA 1
N ckal NA 1 NA 1 NA 1 NA 77 NA 008 NA NA
Thalum NA 1 NA 1 NA 1 NA 1 NA Q001 NA NA
Vanadium NA 1 NA 1 NA 1 NA 10 NA 001 NA NA
2inc NA 16 NA 1 NA 1 NA 303 NA 0003 NA NA
Noles

Par im\AAF
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TABLE 5-23

DERMAL PERMEABILITY CONSTANTS
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIIFS
SAUGET, ILLINOIS

Dermal Permeability

Constituent Constant (cm/hr) (a)

VOCs

1,2-Dichloroethane 5 30E-03

1,2-Dichloroethene (total) 1 00E-02

2-Butanone (MEK) 1 10E-03
4-Methyl-2-pentanone (MIBK) 277E-03 (b)
Acetone 5 69E-04 (b)
Benzene 2 10E-02

Chlorobenzene 4 10E-02

Chloroform 8 90E-03

Chloromethane 4 20E-03

Dichioromethane 4 50E-03

Tetrachloroethene 4 80E-02

Toluene 4 50E-02

Tnchloroethylene 1 60E-02

SVOCs

1,2-Dichlorobenzene 6 10E-02
2,4,6-Tnchlorophenot 5 DOE-02

2.4-Dichlorophenol 2 30E-02
2,4-Dimethylphenol 1 50E-02

2-Chlorophenol 1 10E-02

2-Nitroandine 5 45E-03 {b)
3-Methyiphenol/4-Methylphenol 1 00E-02 {c)
4-Chloroanifine 6 33E-03 (b)
4-Nitroanihine 2 66E-03 {b)
Benzo(a)pyrene 1 20E+00
Benzo(b)fluoranthene 1 20E+00
Benzo(g,h,i)perylene 5 34E+00 (b)
Benzo(k)fluoranthene 1 20E+00 (d)
Dibenzo(a,h)anthracene 2 70E+00
Indeno(1,2,3-cd)pyrene 1 90E+00

Naphthalene 6 90E-02

Nitrobenzene 6 96E-03 (b)
Phenol 5 50E-03

Pesticides

4.4-DDT 4 30E-01

beta-BHC 1 60E-02 (b)
Dieldrnn 1 60E-02

Endrin Ketone 1 60E-02 (e)
gamma-BHC (Lindane) 1 40E-02

Heptachlor 1 10E-02

Herbicides

2457 1 40E-04 (b)
2,4-D 8 45E-03 (b)
MCPA 2 31E-02 (b)
MCFPP 1 56E-02 (b)
Pentachlorophenol 6 S0E-01

PCBs

Total PCBs 7 10E-01 (f
Dioxin

2,3,7,8-TCDD-TEQ 1 40E+00

Param\PC
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TABLE 5-23

DERMAL PERMEABILITY CONSTANTS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RIIFS

SAUGET, ILLINOIS

Dermal Permeability
Constituent Constant (cnvhr) (a)
Metals
Antimony 1 60E-04 (9)
Arsenic 1 60E-04 (9)
Berylium 1 60E-04 Q)
Chromium 6 67E-04 ()
Cobalt 4 00E-04 (1)
Lead )]
Manganese 1 60E-04 ()
Mercury 1 67E-03 (k)
Nickel 5 45E-05 [0}
Thalhum 1 60E-04 Q)
Vanadium 1 60E-04 {a)
Zinc 6 00E-04 (m)
Notes

(a) All vatues are from USEPA, 1992b, Dermal Exposure Assessment Principles and Applications,
Table 5-7, unless otherwise noted
(b) See Table 5-24, calculated using logKow, molecular weight, and equation 5 8 from USEPA, 1992b
(c) Average value of 3-Methylphenol and 4-methylphenol
(d) Due to structural similanty, the value for benzo(b)fluoranthene 1s used to evaluate this constituent
(e) Value for Endnn (USEPA, 1992b, Table 5-7)
(f) Value for PCB hexachlorobiphenyl (USEPA, 1992b, Table 5-7)
{g) Value for water (USEPA, 1992b, Table 5-7)
({h) Average of values for Sodium chromate, Sodium dichromate and Chromwum chlonde
(USEPA, 1992b, Table 5-3)
(1) Value for Cobalt Chionde (USEPA, 1992b, Table 5-3)
()) Lead 1s evaluated using the adult lead model
(k) Value for Mercuric Chilonde (USEPA, 1992b, Table 5-3)
(1) Average of values for nickel chlonde and nickel sulfate (USEPA, 1992b, Table 5-3)
(m) Value for zinc chlorde (USEPA, 1992b, Table 5-3)

Parami\PC
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TABLE 5-24

DERMAL PERMEABILITY CONSTANTS - CALCULATED VALUES (a)
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIIFS

SAUGET, ILLINOIS

Dermal Permeabillity Constant

Constituent Molecutar Weight Log Kow Log PC {cmihr) (d)
245-T7 25548 (b) 06 (b) -3852428 1 40€.04
24D 22104 (b 281 (b) -2 073244 8 45E-03
2-Nitroaniline 138 13 (b} 183 (b) -2 263293 5 45E-03
4-Chioroaniline 127 57 (b) 183 (b) -2 198877 6 33E-03
4-Methyl-2-Pentanone (MIBK) 100 16 (b) 109 (b} -2 857076 2 77E-03
4-Nitroaniline 138 13 [{2)] 139 {b) -2 575693 2 66E-03
Acetone 58 08 (b) 024 (b) -3 244688 5 69E-04
Benzo(g h i}perylene 276 34 (b) 723 (b} 0727626 5 34E+00
Beta-BHC 290 83 (b) 38 (b) -1 796063 1 60E-02
MCPA 200 62 (c) 325 {c) -1636282 2 31E-02
MCPP 214 65 (c) 313 (¢) -1 807065 1 56€E-02
Nitrobenzene 123 11 (b} 185 (b} <2 157471 6 96E-03
Notes

Kow - Octanol-Water Partihton Coefficient

PC - Permeability Constant

(a) Values not presented in USEPA, 1992b

(b) Handbook of RCRA Groundwater Monitoring Constituents Physical and Chemical Properties USEPA September 1992d
(c) PhysProp database internet source, hittp //esc syrres com/interkow/physdemo htm

(d) USEPA 1992b Dermal Exposure Equation 58 LogKp=-272+ 071 log Kow - 0 0061 MW

Param\kp calcs
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6.0 RISK CHARACTERIZATION

The potential risk to human heaith associated with potential exposure to COPCs in
environmental media at the site is evaluated in this step of the risk assessment process. Risk
characterization is the process in which the dose-response information (Section 4.0) is
integrated with quantitative estimates of human exposure derived in the Exposure Assessment
(Section 5.0). The resuit is a quantitative estimate of the likelihood that humans will experience
any adverse health effects given the exposure assumptions made. Two general types of health
risk are characterized for each potential exposure pathway considered: potential carcinogenic
risk and potential noncarcinogenic hazard. Carcinogenic risk is evaluated by averaging
exposure over a normal human lifetime, which, based on USEPA guidance (1989a), is assumed
to be 70 years. Noncarcinogenic hazard is evaluated by averaging exposure over the total
exposure period.

Characterization of the potential health effects of potential carcinogenic and noncarcinogenic
constituents is approached in very different ways. The difference in approaches arises from the
conservative assumption that substances with possible carcinogenic action proceed by a no-threshold
mechanism, whereas other toxic actions may have a threshold, i.e., a dose below which few
individuals would be expected to respond. Thus, under the no-threshold assumption, it is necessary to
calculate a risk, but for constituents with a threshold, it is possible to simply characterize an exposure
as above or below the threshold. In risk assessment, that threshold is termed a reference dose (RfD).
Reference doses as well as cancer slope factors were discussed in Section 4.0. The approach to
carcinogenic risk characterization is presented in Section 6.1, and the approach to noncarcinogenic
risk characterization is presented in Section 6.2. The risk characterization results are presented in
Section 6.3 by receptor, and in Section 6.4 by site. Uncertainties associated with the risk
characterization are presented in Section 6.5. The risk calculation spreadsheets are presented in
Appendix M.

6.1 Carcinogenic Risk Characterization Methods

The purpose of carcinogenic risk characterization is to estimate the upper-bound likelihood, over and
above the background cancer rate, that a receptor will develop cancer in his or her lifetime as a result
of exposure to a constituent in environmental media at the site. This likelihood is a function of the dose
of a constituent (described in the Exposure Assessment, Section 5.0) and the Cancer Slope Factor
(CSF) (described in the Toxicity Assessment, Section 4.0) for that constituent. The Excess Lifetime
Cancer Risk {(ELCR) is the likelihood over and above the background cancer rate, which currently in
the US is approximately 1 in 3 (Jemal, et al., 2002), that an individual will contract cancer in his or her

lifetime. The risk value is expressed as a probability (e.g., 10 or one in ten thousand). The
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relationship between the ELCR and the estimated Lifetime Average Daily Dose (LADD) of a
constituent may be expressed as:

ELCR = 1-e—(CSFx LADD)

When the product of the CSF and the LADD is much greater than 1, the ELCR approaches 1 (i.e., 100
percent probability). When the product is less than 0.01 (one chance in 100), the equation can be
closely approximated by:

ELCR = LADD (mg/kg-day) x CSF (mg/kg-day) '

The product of the CSF and the LADD is unitless, and provides an upper-bound estimate of the
potential carcinogenic risk associated with a receptor's exposure to that constituent via that pathway.

The potential carcinogenic risk for each exposure pathway is calculated for each receptor. In current
regulatory risk assessment, it is assumed that cancer risks are additive or cumulative. Pathway and
area-specific risks are summed to estimate the total site potential cancer risk for each receptor. A
summary of the total site cancer risks for each receptor group is presented in this section and
compared to the USEPA’s target risk range of 10 to 10°. Any COPC that causes an exceedance of
the 10 risk level for a particular receptor is designated a COC. The target risk levels used for the
identification of COCs are based on USEPA guidance and lllinois TACO guidance, and were identified
in the approved HHRA workplan. Specifically, USEPA provides the following guidance (USEPA,
1991a);

“Where the cumulative carcinogenic site risk to an individual based on reasonable maximum
exposure for both current and future land use is less than 10™, and the non-carcinogenic hazard
quotient is less than 1, action generally is not warranted unless there are adverse environmental
impacts.” and,

“The upper boundary of the risk range is not a discrete line at 1 x 10, although EPA generally
uses 1 x 10" in making risk management decisions. A specific risk estimate around 10™ may be
considered acceptable if justified based on site-specific conditions.”

IEPA provides the following summary for the evaluation of cumulative risk for carcinogens (IEPA,
2002b, Fact Sheet 13: Mixture Rule):

“The cumulative risk of carcinogenic contaminants attacking the same target must not exceed 1 in
10,000 [10™). Therefore, the risk from all on-site similar acting carcinogens must be added
together. If this cumulative risk level is greater than 1 in 10,000, corrective action must be taken
to reach an acceptable risk level.”
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Both RME and MLE results are considered in the identification of COCs. COCs are identified in
Section 6.0.

6.2 Noncarcinogenic Risk Characterization Methods

The potential for exposure to a constituent to result in adverse noncarcinogenic health effects is
estimated for each receptor by comparing the Chronic Average Daily Dose (CADD) for each COPC
with the RD for that COPC. The resulting ratio, which is unitless, is known as the Hazard Quotient
(HQ) for that constituent. The HQ is calculated using the following equation:

HQ = CADD (mag/kg-day)
RfD (mg/kg-day)

The target HQ is defined as an HQ of less than or equal to one (USEPA, 1989a, 1991a). When the
HQ is less than or equal to 1, the RfD has not been exceeded, and no adverse noncarcinogenic effects
are expected. If the HQ is greater than 1, there may be a potential for adverse noncarcinogenic health
effects to occur; however, the magnitude of the HQ cannot be directly equated to a probability or effect
level.

The total Hazard Index (Hl) is calculated for each exposure pathway by summing the HQs for each
individual constituent. The total site Hl is calculated for each potential receptor by summing the His for
each pathway associated with the receptor. Where the total site Hi is greater than 1 for any receptor, a
more detailed evaluation of potential noncarcinogenic effects based on specific health or target
endpoints (e.g., liver effects, neurotoxicity) is performed (USEPA 1989a; IEPA, 2002b). The target HI
is 1 on a per target endpoint basis.

A summary of all His for each receptor group is presented in this section and compared to the
USEPA's target Hl of 1. Each COPC that causes an exceedance of the H! of 1 for a particular receptor
and for a particular target endpoint is designated a COC. Both RME and MLE results are considered
in the identification of COCs.

6.3 Risk Characterization Results by Receptor

The results of the risk characterization are presented below by receptor. Tables 6-1 through 6-10
present the detailed per COPC HHRA results by receptor, location, medium, and pathway for the RME
scenarios. Tables 6-11 through 6-20 provide the same for the MLE scenarios. Tables 6-21 through
6-24 provide the summarized results by receptor, location, medium, and pathway for the RME and
MLE scenarios. Section 6.3 summarizes the results by receptor. Section 6.4 summarizes the resuits
by site, receptor, and pathway, and identifies the COCs.

6-3
J\Indl_Service\Project Files\Sauget-Area 2HHRA\SA2 HHRBA Report doc August 31, 2003
Rewvision 0



Sauget Area 2 Em

HHRA- RI/FS

Site O and Site Q were divided into two and four areas, respectively. Therefore, soil and groundwater
samples were divided accordingly. Appendix Table B-1 indicates which soil samples fall into each sub-
area. For groundwater, location AA-O-1 falls within the boundaries of Site O, and is therefore
combined with potential soil risks from Site O. Leachate location L-O-1 is located in Site O (North).
Groundwater location AA-Q-6 is located in Site Q (South), and leachate location L-Q-1 is located in
Site Q (North). Site R was evaluated as one area; therefore, both groundwater location AA-R-1 and
leachate location L-R-1 fall within this area. Because the exposure assumptions for the receptors
exposed to groundwater/leachate assume that the receptor receives a full daily dose from each area,
having two groundwater/leachate locations in one area in effect double counts the receptor's potential
risks from groundwater/leachate. To avoid this issue, the total tables for Site R present the potential
risks from both locations, but uses the higher risk in the total.

6.3.1 Indoor Industrial Worker

Potential carcinogenic risks for the RME scenario are presented in Table 6-1, and the potential His for
the RME scenario are presented in Table 6-2. Risks and Hls for the MLE scenario are presented in
Tables 6-11 and 6-12, respectively. The indoor industrial worker is assumed to be exposed to COPCs
in groundwater via inhalation of constituents volatilized into indoor air.

As indicated in Table 6-1, the potential risks for the indoor industrial worker (RME) are within or befow
the USEPA target risk range of 10 to 10 for all sites. Table 6-11 indicates that the potential risks for
the MLE scenario are below the USEPA target risk range of 10™ to 10°® for all sites.

Table 6-2 indicates that the potential His for the indoor industrial worker (RME) are below the target HI
of 1in each area. Table 6-12 indicates that the Hls for the indoor industrial worker in the MLE scenario
are also below 1 in each area.

6.3.2 Outdoor Industrial Worker

Potential carcinogenic risks for the RME scenario are presented in Table 6-3, and the potential His for
the RME scenario are presented in Table 6-4. Risks and Hls for the MLE scenario are presented in
Tables 6-13 and 6-14, respectively. The outdoor industrial worker is assumed to be exposed 1o
COPCs in surface soil via incidental ingestion and dermal contact, to COPCs in combined soil via
inhalation of volatiles and particulates in outdoor air, and to COPCs in groundwater via inhalation of
constituents volatilized into outdoor air.

As indicated in Table 6-3, the potential risk for the outdoor industrial worker (RME) for all areas is
within the USEPA target risk range of 10 to 10°® with the exception of Site O (North), Site R and Site
S. Table 6-13 indicates that the potential risks for the MLE scenario for all areas are also within or
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below the USEPA target risk range of 10® to 106, with the exception of Site O (North} and Site R,
which exceed the range.

Table 6-4 indicates that the potential His for the outdoor industrial worker (RME) for four areas are
below the target Hi of 1. Site O, Site O (North), Site R and Site S have Hls above 1. The His for the
outdoor industrial worker for the MLE scenario presented in Table 6-14 are below 1 for six areas and
above 1 in Site O (North) and Site S.

6.3.3 Construction Worker

Potential carcinogenic risks for the RME scenario are presented in Table 6-5, and the potential His for
the RME scenario are presented in Table 6-6. Risks and Hls for the MLE scenario are presented in
Tables 6-15 and 6-16, respectively. The construction worker is assumed to be exposed to COPCs in
combined soil via incidental ingestion and dermal contact, inhalation of particulate matter in excavation
dust, and inhalation of COPCs in combined soil that may volatilize to outdoor air. The construction
worker is also assumed to be exposed to COPCs in groundwater or leachate in an excavation trench
via incidental ingestion and dermal contact and inhalation of constituents volatilized into excavation air.
Groundwater is evaluated as a direct contact medium for the construction worker only where it is
present at less than 15 feet bgs.

As indicated in Table 6-5, the potential risk for the construction worker (RME} for all areas is below or
within the USEPA target risk range of 10 to 10, with the exception of Site O (North) and Site R,
which exceed the range. Table 6-15 indicates that the potential risks for the MLE scenario are also
below or within the USEPA target risk range of 10 to 10, with the exception of Site R, which exceeds
the range.

Table 6-6 indicates that the potential His for the construction worker (RME) are below the target Hi of 1
in Site P, Site Q (Central), and Site Q (South), and above 1 in Site O, Site O (North), Site Q (North),
Site R and Site S. The HI for the construction worker for the MLE scenario presented in Table 6-16 is
below 1 for Site P, Site Q (Central), Site Q (South), and Site S, and above 1 in Site O, Site O (North),
Site Q (North) and Site R.

The evaluation of potential exposure by the construction worker to lead identified as a COPC in
shallow groundwater in Site O is presented in Appendix O. As the evaluation of fead is conducted
using the arithmetic mean concentration, this evaluation applies to both the RME and MLE scenarios.
The results indicate that the predicted blood lead level for this receptor (2.21 ug/dl) is below regulatory
target levels (Appendix O).
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6.3.4 Trespassing Teen

Potential carcinogenic risks for the RME scenario are presented in Table 6-7, and the potential His for
the RME scenario are presented in Table 6-8. Risks and HIs for the MLE scenario are presented in
Tables 6-17 and 6-18, respectively. The trespassing teen is assumed to be exposed to COPCs in
surface soil via incidental ingestion, dermal contact, and inhalation of particulates, and to COPCs in
combined soil via inhalation of volatiles, to COPCs in groundwater via inhalation of constituents
volatilized into outdoor air, to COPCs in surface water via incidental ingestion and dermal contact, and
to COPCs in sediment via incidental ingestion and dermal contact.

As indicated in Table 6-7, the potential risk for the trespassing teen (RME) is below or within the
USEPA target risk range of 10™ to 10° with the exception of Site O (North), which was above the
range. Table 6-17 indicates that the potential risks for the MLE scenario are below or within the
USEPA target risk range of 10 to 10°%.

Table 6-8 indicates that the potential Hi for the trespassing teen (RME) is below the target HI of 1 in
each area except Site O (North) and Site S, where the His exceed 1. The His for the trespassing teen
in the MLE scenario presented in Table 6-18 are below 1 for all areas with the exception of Site O
(North).

The evaluation of potential exposure by the trespassing teen to lead identified as a COPC in Site Q
Pond surface water is presented in Appendix O. As the evaluation of lead is conducted using the
arithmetic mean concentration, this evaluation applies to both the RME and MLE scenarios. The
results indicate that the predicted blood lead level for this receptor (2.23 ug/dl) is below regulatory
target levels (Appendix O).

6.3.5 Recreational Fisher

Potential carcinogenic risks for the RME scenario are presented in Table 6-9, and the potential His for
the RME scenario are presented in Table 6-10. Risks and Hls for the MLE scenario are presented in
Tables 6-19 and 6-20, respectively. The recreational fisher is assumed to be exposed to COPCs in
sediment via incidental ingestion and dermal contact, to COPCs in surface water via incidental
ingestion and dermal contact, and to COPCs in consumed fish fillet.

No COPCs were identified in sediment in the Site Q Pond. COPCs were identified in surface water
and fish filiet in both the Site Q Pond and the Mississippi River. Buffalo fish fillet data were available
from the following areas of the Mississippi River: the PDA, the DDA, and the UDA, as described in
Section 3.0. Excluding the upstream or reference sampling location (R-1), surface water and sediment
data are available from 5 areas of the Mississippi River (locations R-2 through R-6).
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Surface water and sediment risks for the recreational fisher were calculated for the river in total, not for
individual areas within the river. Therefore, the total potential surface water and sediment risks were
totaled with the potential risks associated with consumption of buffalo fish fillet in the PDA, DDA and
UDA. In the Site Q Pond, two types of fish fillet were evaluated. Therefore, two separate risk
estimates were calculated for the Site Q Pond, one for black bullhead fillet and one for carp fillet. The
potential surface water risk was combined with the fillet risk in each case to derive the total potential
risk for the recreational fisher.

As indicated in Table 6-9, the potential risk for the recreational fisher (RME) is within the USEPA target
risk range of 10 to 10°® for all three areas of the Mississippi River. Potential risks in the Site Q Pond
exceed the risk range for both carp fillet and black bullhead fillet. Table 6-19 indicates that the
potential risks for the MLE scenario are below or within the USEPA target risk range of 10™ to 10

Table 6-10 indicates that the potential Hi for the recreational fisher (RME) is below the target Hl of 1 for
all three areas of the Mississippi River. Potential His in the Site Q Pond exceed the target Hl for both
carm fillet and biack bulihead fillet. The Hls for the recreational fisher in the MLE scenario presented in
Table 6-20 are below the target Hi of 1 for all three areas of the Mississippi River. Potential MLE Hls in
the Site Q Pond exceed the risk range for both carp fillet and black bulihead fillet.

The evaluation of potential exposure by the recreational fisher to lead identified as a COPC in Site Q
Pond surface water is presented in Appendix O. As the evaluation of lead is conducted using the
arithmetic mean concentration, this evaluation applies to both the RME and MLE sceparios. The
results indicate that the predicted blood lead level for this receptor (2.23 ug/dl) is below regulatory
target levels (Appendix O).

6.4 Risk Characterization Results by Site

Exceedances of USEPA's target risk range of 10® to 10 and target Hl of 1 are identified by site and
receptor in the following sections. Where HI exceedances are identified, a target endpoint analysis
was conducted, as presented in Appendix N. COPCs that significantly contribute to an exceedance of
the 10 risk level are identified as COCs. COPCs that significantly contribute to an exceedance of the
target endpoint HIl of 1 are also identified as COCs. Where COCs are identified, information regarding
current site use is discussed for the receptors of interest.

6.4.1 Site O

As shown on Table 6-21, all potential risks calculated for both the RME and MLE receptor scenarios
for Site O are within or below the USEPA's target risk range of 10® to 10

As shown on Table 6-23, there are exceedances of the target Hi of 1 for several receptor scenarios.
The target endpoint analyses are presented in Appendix N. A summary is provided below. For each
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receptor, the total Hl and COCs are identified (target endpoint, HQ, medium, pathway and EPC are
identified for each COC):

e Qutdoor Industrial Worker: RME (HI = 4.18)
~ COC: Xylenes (neurological effects, HQ = 3.23, combined soil, inhalation of VOCs, EPC
= 14,000 mg/kg)

¢ Construction/Utility Worker: RME (HI = 21.4)
— COC: Chlorobenzene (liver effects, HQ = 1.0, combined soil, inhalation of VOCs, EPC =

760 mg/kg)

- COC: Xylenes (neurological effects, HQ = 14.2, combined soil, inhalation of VOCs, EPC
= 14,000 mg/kg)

— COC: Benzene (immune effects, HQ = 3.16, combined soil, inhalation of VOCs, EPC =
500 mg/kg)

- COC: PCBs (immune, skin and eye effects, HQ = 2.53, combined soil, ingestion and
dermal contact, EPC = 298 mg/kg)

¢ Construction/Utility Worker: MLE (1.27)
~ COCs: none identified based on target endpoint analysis.

Site O is located in an isolated area and is not currently used. As discussed in Section 2.3.1, the
former ABRTF lagoons are covered and vegetated, and the vegetation is mowed periodically during
the warmer months of the year. Therefore, the potential risks presented above for workers represent
the future scenario (the only activity under the current scenario is mowing, which is limited in frequency
and duration). The receptor assumptions are extremely conservative for this area, as it is unlikely that
an outdoor industrial worker would access the site for 190 days per year. It is also unlikely that
construction/utility work would occur in this area for the assumed 40 day period (RME) or 20 day
period (MLE).

6.42  Site O (North)

As shown in Tables 6-21 and 6-23, there are exceedances of the USEPA’s target risk range of 10° to
10™ and target hazard index of 1 for several Site O (North) receptor scenarios. The target endpoint
analyses are presented in Appendix N. A summary is provided below. For each receptor the total risk
or total Hl is presented. COCs are identified for both potential carcinogenic and noncarcinogenic
effects. For COCs identified based on potential carcinogenic effects, the risk level, medium, pathway
and EPC are identified. For potential noncarcinogenic effects, the target endpoint, HQ, medium,
pathway and EPC are identified for each COC.

e Qutdoor Industrial Worker: RME (Risk = 6.28E-04)
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- COC: Total PCBs (Risk = 1.66E-04, surface soil, ingestion and dermal contact, EPC = 709
mg/kg)

— COC: Dioxin TEQ (Risk = 4.59E-04, surface soil, ingestion and dermal contact, EPC =
0.0508 mg/kg)

o Qutdoor Industrial Worker: RME (H! = 13.3)
— COC: Xylenes (neurological effects, HQ = 1.23, combined soll, inhalation of VOCs, EPC =
3900 mg/kg)
— COC: Total PCBs (immune, skin and eye effects, HQ = 11.6, surface soil, ingestion and
dermal contact, EPC = 709 mg/kg)

¢ Outdoor Industrial Worker: MLE (Risk = 1.13E-04)
- COC: Dioxin TEQ (Risk = 8.32E-05, surface soil, ingestion and dermal contact, EPC =
0.0508 mg/kg)

e Qutdoor Industrial Worker: MLE (Hi = 8)
— COC: Total PCBs (immune, skin and eye effects, HQ = 7.27, surface soil, ingestion and
dermal contact, EPC = 709 mg/kg)

e Construction/Utility Worker: RME (Risk = 1.36E-04)
— COC: Dioxin TEQ (Risk = 1.15E-04, combined soil, ingestion and dermal contact, EPC =
0.0508 mg/kg)

s Construction/Utility Worker: RME (HI = 34.8) )
- COC: Xylenes (neurological effects, HQ = 3.95, combined soil, inhalation of VOCs, EPC =
3900 mg/kg)
— COC: Total PCBs (immune, skin and eye effects, HQ = 28.5, combined soil and leachate,
ingestion and dermal contact, EPC (combined soil) = 3030 mg/kg), EPC (leachate) = 0.055

mg/L)

¢ Construction/Utility Worker: MLE (HI = 8.2)
- COC: Total PCBs (immune, skin and eye effects, HQ = 6.89, combined soil and leachate,
ingestion and demal contact, EPC (combined soil) = 1780 mg/kg), EPC (leachate) = 0.055

mg/L)

* Trespassing Teenager: RME (Risk = 1.17E-04)
~ COC: Dioxin TEQ (Risk = 8.62E-05, surface soil, ingestion and dermal contact, EPC =
0.0508 mg/kg)
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» Trespassing Teenager: RME (Hl = 4.97)
~ COC: Total PCBs (immune, skin and eye effects, HQ = 4.86, surface soil, ingestion and
dermal contact, EPC = 709 mg/kg)

e Trespassing Teenager: MLE (Hi = 1.34)
- COC: Total PCBs (immune, skin and eye effects, HQ = 1.33, surface soil, ingestion and
dermal contact, EPC = 709 mg/kg)

Site O (North) is located in an isolated area and is not currently used. As discussed in Section 2.3.1,
the former ABRTF lagoons are covered and vegetated, and the vegetation is mowed periodically
during the warmer months of the year. Therefore, the potential risks presented above for workers
represent the future scenario (the only activity under the current scenario is mowing, which is limited in
frequency and duration).. The receptor assumptions are extremely conservative for this area, as it is
unlikely that an outdoor industrial worker would access the site for 190 days per year. it is also unlikely
that construction/utility work would occur in this area for the assumed 40 day period (RME) or 20 day
period (MLE). Due to the isolated nature of the site, it is unlikely that trespassers would enter the site
as frequently as assumed (26 days RME, 13 days MLE).

6.4.3 Site P

As shown on Tables 6-21 and 6-23, all potential risks and His calculated for both the RME and MLE
receptor scenarios for Site P are within or below the USEPA'’s target risk range of 10® to 10™ and
below the target Hl of 1.

6.4.4  Site Q (North)

As shown on Table 6-21, all potential risks calculated for both the RME and MLE receptor scenarios
for Site Q (North) are within or below the USEPA’s target risk range of 10° to 10™.

As shown in Table 6-23, there are exceedances of the USEPA'’s target hazard index of 1 for two Site Q
(North) receptor scenarios. The target endpoint analyses are presented in Appendix N. A summary is
provided below. For each receptor the total HI is presented. COCs are identified for potential
noncarcinogenic effects. For each COC, the target endpoint, HQ, medium, pathway and EPC are
identified.

e Construction/Utility Worker: RME (Hl = 11.7)
- COC: 2,4,6-Trichlorophenol (reproductive effects, HQ = 8.43, leachate, ingestion and
dermal contact, EPC = 12.5 mg/L)
- COC: 2,4-Dichlorophenol (immune effects, HQ = 1.82, leachate, ingestion and dermal
contact, EPC = 170 mg/L)
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¢ Construction/Utility Worker: MLE (HI = 5.55)
- COC: 2,4,6-Trichiorophenol (reproductive effects, HQ = 4.21, leachate, ingestion and
dermal contact, EPC = 12.5 mg/L)
-~ COC: 2,4-Dichlorophenol (immune effects, HQ = 0.907, leachate, ingestion and dermai
contact, EPC = 170 mg/L)

A 10-acre site on Site Q (North) is currently used by Rivercity Landscape Supply as a bulk storage
terminal for lawn and garden products. Raw landscape products such as muich, rock and soil are
processed and packed on this portion of the site. Access to some portions of the site is restricted by
fencing and gates. Other parts of the site have unrestricted access. As noted above, potential risk
exceedances for this area were identified for the construction/utility worker, not for the outdoor
industrial worker. Therefore, these are potential risks for a future construction/utility worker, as there is
no current excavation work in this area.

6.4.5 Site Q (Central)

As shown on Tables 6-21 and 6-23, all potential risks and His calculated for both the RME and MLE
receptor scenarios for Site Q (Central) are within or below the USEPA’s target risk range of 10° to 10™
and befow the target Hi of 1.

646  Site Q(South)

As shown on Tables 6-21 and 6-23, all potential risks and His calculated for both the RME and MLE
receptor scenarios for Site Q (South) are within or below the USEPA's target risk range of 10° to 10
and below the target Hi of 1.

6.4.7 Site Q Pond

As shown in Tables 6-21 and 6-23, there are exceedances of the USEPA's target risk range of 10° to
10™ and target hazard index of 1 for several Site Q Pond receptor scenarios, due to the assumed
ingestion of fish scenario. The target endpoint analyses are presented in Appendix N. A summary is
provided below. For each receptor the total risk or total Hl is presented. COCs are identified for both
potential carcinogenic and noncarcinogenic effects. For CQCs identified based on potentiai
carcinogenic effects, the risk level, medium, pathway and EPC are identified. For potential
noncarcinogenic effects, the target endpoint, HQ, medium, pathway and EPC are identified for each
COC.

+ Recreational Fisher - black bullhead fillet: RME (Risk = 5.49E-04)
~ COC: Total PCBs (Risk = 3.79E-04, black bullhead fillet, ingestion, EPC = 3.87 mg/kg)
—~ COC: Dieldrin (Risk = 7.84E-05, black bullhead fillet, ingestion, EPC = 0.1 mg/kg)
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» Recreational Fisher - black bulthead fillet: RME (H! = 22.9)
— COC: Total PCBs (immune, skin and eye effects, HQ
ingestion, EPC = 3.87 mg/kg)

22.1, black bullhead fillet,

¢ Recreational Fisher - black bullhead fillet: MLE (HI = 2.86)
- COC: Total PCBs (immune, skin and eye effects, HQ
ingestion, EPC = 3.87 mg/kg)

2.76, black bullhead fillet,

i

s Recreational Fisher - carp fillet: RME (Risk = 1.45E-03)
- COC: Total PCBs (Risk = 9.8E-04, carp fillet, ingestion, EPC = 10 mg/kg)
-~ COC: Dieldrin (Risk = 1.49E-04, carp fillet, ingestion, EPC = 0.19 mg/kg)
-~ COC: Dioxin TEQ (Risk = 1.35E-04, carp fillet, ingestion, EPC = 1.84E-05 mg/kg)
~ COC: Benzo(a)pyrene (Risk = 6.44E-05, cam fillet, ingestion, EPC = 0.18 mg/kg)
~ COC: Arsenic (Risk = 6.02E-05, carp fillet, ingestion, EPC = 0.82 mg/kg)

¢ Recreational Fisher - carp fillet: RME (HI = 58)
—~ COC: Total PCBs (immune, skin and eye effects, HQ = 57.1, camp fillet, ingestion, EPC =

10 mg/kg)

¢ Recreational Fisher - carp fillet: MLE (Hl = 7.25)
- COC: Total PCBs (immune, skin and eye effects, HQ = 7.14, carp fillet, ingestion, EPC =

10 mg/kg)

Fishing can occur in the Site Q Ponds; however, as noted in Section 2.3.3, fish are only present as a
result of flood events. After the ponds dry out, fish are not reintroduced until another fiood event,
although water may collect in the ponds from precipitation. It is therefore extremely unlikely that a
recreational fisher would be able to obtain 22 fish meals per year from the Site Q Ponds, as assumed
by the RME scenario.

6.4.8 SiteR

As shown in Tables 6-21 and 6-23, there are exceedances of the USEPA's target risk range of 10° to
10" and target hazard index of 1 for several Site R receptor scenarios. The target endpoint analyses
are presented in Appendix N. A summary is provided below. For each receptor the total risk or total
Hl is presented. COCs are identified for both potential carcinogenic and noncarcinogenic effects. For
COCs identified based on potential carcinogenic effects, the risk level, medium, pathway and EPC are
identified. For potential noncarcinogenic effects, the target endpoint, HQ, medium, pathway and EPC
are identified for each COC.
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Outdoor Industrial Worker: RME (Risk = 1.32E-03)
~ COC: Trichloroethylene (Risk = 1.31E-03, combined soil and leachate, inhalation of
volatiles, EPC combined soil = 2200 mg/kg, EPC leachate = 150 mg/L)

e Outdoor Industrial Worker: RME (HI = 1.11)
- COCs: none identified based on target endpoint analysis.

s Outdoor Industrial Worker: MLE (Risk = 1.36E-04)
- COC: Trichloroethylene (Risk = 1.34E-04, leachate, inhalation of volatiles, EPC leachate =
150 mg/L)

¢ Construction/Utility Worker: RME (Risk = 9.79E-04)
- COC: Trichloroethylene (Risk = 7.56E-04, combined soil and leachate, ingestion, dermal
contact and inhalation, EPC combined soil = 2200 mg/kg mg/kg, EPC leachate = 150

mg/L)

- COC: Total PCBs (Risk = 1.17E-04, leachate, ingestion and dermal contact, EPC = 3.98
mg/L)

- COC: 1,2-Dichloroethane (Risk = 5.54E-05, leachate, inhalation of volatiles, EPC = 50
mg/L)

e Construction/Utility Worker: RME (H! = 232)

- COC: Total PCBs (immune, skin and eye effects, HQ = 204, leachate, ingestion and
dermal contact, EPC = 3.98 mg/L)

—~ COC: Trichloroethylene (liver effects, HQ = 12.7, combined soil and leachate, ingestion
and dermal contact; neurological effects, HQ = 3.75, combined soil and leachate,
inhalation of volatiles; EPC combined soil = 2200 mg/kg, EPC leachate = 150 mg/L)

- COC: 1,2-Dichloroethane (liver, kidney, Gl and skin effects, HQ = 8.42, leachate, inhalation
of volatiles, EPC leachate = 50 mg/L)

- COC: Mercury (immune effects, HQ = 0.747, combined soil, ingestion and dermmal contact,
EPC = 699 mg/kg)

* Construction/Utility Worker: MLE (Risk = 3.17E-04)
— COC: Trichloroethylene (Risk = 2.19E-04, leachate, inhalation of volatiles, EPC leachate =
150 mg/L)

» Construction/Utility Worker: MLE (Hl = 112)
— COC: Total PCBs (immune, skin and eye effects, HQ = 102, leachate, ingestion and
dermal contact, EPC = 3.98 mg/L)
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- COC: Trichloroethylene (liver effects, HQ = 5.76, leachate, ingestion and dermal contact;
EPC leachate = 150 mg/L)

—~ COC: 1,2-Dichloroethane (liver, kidney, Gl and skin effects, HQ = 2.53, leachate, inhalation
of volatiles, EPC leachate = 50 mg/L)

Site R is a closed industrial-waste disposal area owned by Solutia, Inc. The site is not currently used.
Access to Site R is restricted by fencing and is monitored by Solutia plant personnel. Therefore, the
potential risks presented above represent the future scenario. It is unlikely that an outdoor industrial
worker will access the site 190 days per year in the future. Excavation is not allowed at Site R unless a
permit is obtained from the plant and appropriate measures are taken to protect workers undertaking
intrusive activities. Therefore, the risk assessment for the construction/utility worker represents a very
conservative scenario.

6.4.9 Site S

As shown in Tables 6-21 and 6-23, there are exceedances of the USEPA’s target risk range of 10 to
10™ and target hazard index of 1 for several Site S receptor scenarios. The target endpoint analyses
are presented in Appendix N. A summary is provided below. For each receptor the total risk or total
Hl is presented. COCs are identified for both potential carcinogenic and noncarcinogenic effects. For
COCs identified based on potential carcinogenic effects, the risk level, medium, pathway and EPC are
identified. For potential noncarcinogenic effects, the target endpoint, HQ, medium, pathway and EPC
are identified for each COC.

e Outdoor Industrial Worker: RME (Risk = 3.24E-04)
— COC: Total PCBs (Risk = 2.37E-04, surface sail, ingestion and demal contact, EPC =

1010 mg/kg)

¢ Qutdoor Industrial Worker: RME (HI = 16.9)
- COCs: Total PCBs (immune, skin and eye effects, HQ = 16.6, surface soil, ingestion and
dermal contact, EPC = 1010 mg/kg)

e  Outdoor Industrial Worker: MLE (HI = 5.23)
- (COCs: Total PCBs (immune, skin and eye effects, HQ = 5.17, surface soil, ingestion and
dermal contact, EPC = 504 mg/kg)

s Construction/Utility Worker: RME (HI = 9.19)
— COCs: Total PCBs (immune, skin and eye effects, HQ = 8.56, combined soil, ingestion and
dermal contact, EPC = 1010 mg/kg)
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e Trespasser. RME (Hl = 6.96)
-~ COCs: Total PCBs (immune, skin and eye effects, HQ = 6.91, surface soil, ingestion and
dermal contact, EPC = 1010 mg/kg)

The 1-acre site is currently not used. The northern portion of the site is grassed, and its southern
portion is covered with gravel and fenced. Therefore, the potential risks presented above for workers
represent the future scenario only, and the exposure frequency assumptions are very conservative
given the small size of the site. Additionally, due to the fencing of portions of the site and the small
size, trespassers are unlikely to access the site frequently.

6.4.10 Mississippi River

As shown on Tables 6-22 and 6-24, all potential risks and His calculated for both the RME and MLE
receptor scenarios for the Mississippi River recreational fisher and trespassing teenage scenarios are
within or below the USEPA's target risk range of 10 to 10 and below the target Hl of 1.

6.4.11 COC Summary
The COCs identified above are summarized in Table 6-25 and in Figure 6-1.
6.5 Uncertainty Analysis

Within any of the four steps of the human health risk assessment process, assumptions must be made
due to a lack of absolute scientific knowledge. Some of the assumptions are supported by
considerable scientific evidence, while others have less support. Every assumption introduces some
degree of uncertainty into the risk assessment process. Regulatory risk assessment methodology
requires that conservative assumptions be made throughout the risk assessment to ensure that public
health is protected. Therefore, when all of the assumptions are combined, it is much more likely that
risks are overestimated rather than underestimated.

The assumptions that introduce the greatest amount of uncertainty in this risk assessment are
discussed in this section. They are discussed in qualitative terms, because for most of the
assumptions there is not enough information to assign a numerical value to the uncertainty that can be
factored into the calculation of risk.

6.5.1 Selection of Constituents of Potential Concern
in the Hazard Identification step, information on constituents detected at the site is combined with

criteria quantifying their potential toxicity to obtain a subset of constituents for quantitative evaluation in
the risk assessment, the COPCs. The goal is to include in the quantitative portion of the risk
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assessment those constituents that are the most toxic, prevalent, environmentally-persistent, and
mobile. The selection of the COPCs forms the basis of the quantitative risk assessment.

Generally in the site characterization phase of the site assessment, knowledge of past and current land
use is used to determine which analytical parameters are analyzed and what analytical methods are
employed for the detection of constituents in the relevant environmental media at the site. However,
for Sauget Area 2, the knowledge of past and current industrial practices was not used to limit the
anaiyte list. Instead, the majority of environmental samples were analyzed for a full suite of
constituents including VOCs, SVOCs, metals, cyanide, PCBs, pesticides, herbicides, dioxins and
furans, as detailed in Section 3.1.2.

In the Hazard ldentification process, it is assumed that only those constituents detected are actually
present at the site. However, it is possible that constituents not on the analyte list may be present at
the site. Should this be the case, site risks may be underestimated depending on the nature of the
constituents not included in the sample analyses. However, the full suite of USEPA analyte lists were
used and are as inclusive as possible of constituents used in industry that are of potential public health
concermn. Therefore, it is unlikely that constituents not included on the analyte list would be present at
the site at concentrations that would pose a risk to public health.

A subset of constituents detected at a site is generally selected for quantitative analysis for several
reasons. Some constituents detected at a site may be naturally occurring and not related to site use.
Other constituents may be present at concentrations that can be assumed with reasonable assurance
not to pose a risk to human health. A review of the results of risk assessments demonstrate that in
most cases risks are attributable only to one or a few constituents, and that many of the constituents
quantitatively evaluated do not contribute significantly to total risk estimates (USEPA, 1993a). The
screening process is conducted to identify the COPCs that may contribute the greatest to potential risk.
The screening process used here is conservative. Although the excluded constituents may pose a
finite level of risk, that risk would contribute negligibly to the total site risk. Therefore, not evaluating
the excluded constituents will not measurably affect the numerical estimates of hazard or risk, and thus
not affect remedial decision-making at the site.

6.5.1.1 COPCs for Groundwater Based on IEPA Groundwater Standards

COPCs for groundwater were selected using drinking water criteria, even though groundwater in the
area is prohibited by ordinances from the Villages of Sauget and Cahokia (see Appendix P).
Therefore, the selection of COPCs for groundwater was very conservative.
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6.5.1.2 COPCs for Air

Air samples were collected in the vicinity of Sites P, Q, and R and analyzed for VOCs, SVOCs, PCBs,
dioxins, and metals. Air samples were collected over a 24-hour period during hot, dry conditions
(August, 2002) conducive to air emissions of dust and volatiles. These data are compared to chronic
screening levels as discussed in the HHRA Workplan (Appendix A). However, due to the one-time
sample collection, these data are not quantitatively evaluated in the HHRA. As noted in the HHRA
Workplan, the air pathway is addressed in the HHRA by modeling potential sources in soil, waste and
groundwater (see Section 5.0). Appendix G presents the relatively few COPCs identified for the air
samples. Benzene was identified as a COPC in every air sample. The screening level for benzene in
air is very low (the Region 9 PRG is 0.23 ug/m®). The site sample results range from 0.37 ug/m’to0 7.8
ug/m>. These results are consistent with average outdoor air levels of benzene across the US of 9.1
ug/m® (Shah and Singh, 1988).

6.5.2 Toxicity Assessment

The purpose of the toxicity assessment is to identify the types of adverse health effects a constituent
may potentially cause and to define the relationship between the dose of a constituent and the
likelihood or magnitude of an adverse effect (response). Risk assessment methodologies typically
divide potential health effects of concern into two general categories: effects with a threshold
(noncarcinogenic) and effects assumed to be without a threshold (potentially carcinogenic). Toxicity
assessments for both of these types of effects share many of the same sources of uncertainty. To
compensate for these uncertainties, USEPA has developed RfDs and CSFs that are biased to
overestimate rather than under-estimate human health risks. Several of the more important sources of
uncertainty and the resulting biases are discussed below.

6.5.2.1 Animal-to-Human Extrapolation in Noncarcinogenic Dose-
Response Evaluation

For many constituents, animal studies provide the only reliable information on which to base an
estimate of adverse human health effects. Extrapolation from animals to humans introduces a great
deal of uncertainty into the risk characterization. In most instances, it is not known how differently a
human may react to the constituent compared to the animal species used to test the constituent. If a
constituent's fate and the mechanisms by which it causes adverse effects are known in both animals
and humans, uncertainty is reduced. When the fate and mechanism for the constituent are unknown,
uncertainty increases.

The procedures used to extrapolate from animals to humans involve conservative assumptions and
incorporate uncertainty factors such that overestimation of effects in humans is more likely than
underestimation. When data are available from several species, the lowest dose that elicits effects in
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the most sensitive species is used for the calculation of the RfD. To this dose are applied uncertainty
factors, generally of 1 to 10 each, to account for intraspecies variability, interspecies variability, study
duration, and/or extrapolation of a low effect level to a no effect level. Thus, most reference doses
used in risk assessment are 100- to 10,000-fold lower than the lowest effect level found in laboratory
animals.

Nevertheless, because the fate of a constituent can differ in animals and humans, it is possible that
animal experiments will not reveal an adverse effect that would manifest itself in humans. This can
result in an underestimation of the effects in humans. The opposite may also be true: effects observed
in animals may not be observed in humans, resulting in an overestimation of potential adverse human
health effects.

6.5.2.2 Evaluation of Carcinogenic Dose-Response

Significant uncertainties exist in estimating dose-response relationships for potential carcinogens.
These are due to experimental and epidemiologic variability, as well as uncertainty in extrapolating
both from animals to humans and from high to low doses. Three major issues affect the validity of
toxicity assessments used to estimate potential excess lifetime cancer risks: (1) the selection of a
study (i.e., data set, animal species, matrix the constituent is administered in) upon which to base
the calculations, (2) the conversion of the animal dose used to an equivalent human dose, and (3)
the mathematical model used to exirapolate from experimental observations at high doses to the
very low doses potentially encountered at the site.

Study Selection

Study selection involves the identification of a data set (experimental species and specific study) that
provides sufficient, well-documented dose-response information to enable the detivation of a valid
CSF. Human data (e.g., from epidemiological studies) are preferable to animal data, although
adequate human data sets are relatively uncommon. Therefore, it is often necessary to seek dose-
response information from a laboratory species, ideally one that biologically resembles humans (e.g.,
with respect to metabolism, physioclogy, and pharmacokinetics), and where the route of administration
is similar to the expected mode of human exposure {e.g., inhalation and ingestion). When multiple
valid studies are available, the USEPA generally bases CSFs on the one study and site that show the
most significant increase in tumor incidence with increasing dose. In some cases this selection is done
in spite of significant decreases with increasing dose of tumor incidence in other organs and total
tumor incidence. Consequently, the current study selection criteria are likely to lead to overestimation
of potential cancer risks in humans.
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Interspecies Dose Conversion

The USEPA derivation of human equivalent doses by conversion of doses administered to
experimental animals requires the assumption that humans and animals are equally sensitive to the
toxic effects of a substance, if the same dose per unit body surface area is absorbed by each species.
Although such an assumption may hold for direct-acting genotoxicants, it is not necessarily applicable
to many indirect acting carcinogens and likely overestimates potential risk by a factor of 6 to 12
depending on the study species (USEPA, 1992e). Further assumptions for dose conversions involve
standardized scaling factors to account for differences between humans and experimental animals
with respect to life span, body size, breathing rates, and other physiological parameters. In addition,
evaluation of risks associated with one route of administration (e.g., inhalation) when tests in animals
involve a different route (e.g., ingestion) requires additional assumptions with corresponding additional
uncertainties. Aithough USEPA has formally changed its default position for scaling animal data to
humans from a per surface area to a per body weight basis (USEPA, 1992e), changes to existing CSF
will only be made when the USEPA commits to a formal review of a constituent’s dose-response
profile, and as of this writing, few have been incorporated.

High-to-Low Dose Extrapolation

The concentration of constituents to which people are potentially exposed at industrial sites is usually
much lower than the levels used in the studies from which dose-response relationships are developed.
Estimating potential health effects at such sites, therefore, requires the use of models that allow
extrapolation of health effects from high experimental doses in animals to low environmental doses.
These models are generally statistical in character and have little or no biological basis. Thus the use
of a model for dose extrapolation introduces uncertainty in the dose-response estimate. In addition,
these models contain assumptions that may also introduce a large amount of uncertainty. Generally
the models have been developed 10 err on the side of over-estimating rather than under-estimating
potential health risks.

Although USEPA has published draft guidance that allows consideration of other dose extrapolation
models (USEPA, 2003d), the majority of USEPA CSFs are derived using the upper 95% confidence
limit of the slope predicted by the linearized multi-stage (LMS) model used to extrapolate low dose risk
from high dose experimental data. USEPA recognizes that this method produces very conservative
risk estimates, however, LMS remains as the default model for linear extrapolation. USEPA states that
the upper-bound estimate generated by the LMS model leads to a plausible upper limit to the risk that
is consistent with some of the proposed mechanisms of carcinogenesis. The true risk, however, is
unknown and may be as low as zero. The LMS model is very conservative as it assumes strict
linearity between the lowest dose that produced an eftect and zero dose. However, the body has
many mechanisms to detoxify constituents, especially at low doses, and many mechanisms to repair
damages if they should occur. Therefore, many scientists believe that most constituents can cause
cancer only above a “threshold” dose. This phenomenon of a threshold for carcinogenic activity has
recently been demonstrated for chloroform (as reviewed in Bradley, 1996).
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An established policy does not yet exist for using "most likely" or "best* estimates of risk within the
range of uncertainty defined by the upper- and lower-limit estimates defined by the models. USEPA
has published a draft version of its cancer guidelines (USEPA, 2003d). These draft guidelines allow
for much greater use of mechanistic data, however, the guidelines have not yet been finalized and it
will take time before USEPA can apply the new methodology to existing CSFs.

6.5.3 Exposure Assessment

Exposure assessment consists of three basic steps: 1) development of exposure scenarios, (2)
estimation of exposure point concentrations, and 3) estimation of human dose.

Exposure Scenarios

Exposure scenarios in a risk assessment are selected to be representative of potential exposures to
COPCs in media that may be experienced by human receptors based on current and reasonably
foreseeable land use. These exposure scenarios are developed for a hypothetical receptor, but one
that would represent the RME scenario for the site. Therefore, exposure levels are assumed for
these receptors, i.e., commercial/industrial, recreational, that are much greater than expected to
occur in an actual population. The use of the MLE scenarios provides an estimate of exposures
more likely to represent average exposures. The MLE risk estimates are used to put the RME risk
estimates into context.

Estimation of Exposure Point Concentrations

Sample Statistics. Exposure to COPCs at the sites is best estimated by the use of the arithmetic mean
concentration of a COPC in each medium. Because of the uncertainty associated with estimating the
true average concentration at a site, the USEPA has required the use of the 95% UCL on the
arithmetic mean as the EPC (USEPA, 2002a). Therefore, this is a very conservative estimate of the
true arithmetic mean. RME EPCs in this risk assessment represent the lower of the maximum
detected concentration or the 95% UCL on the mean (USEPA, 2002a). The appropriate UCL is
selected based on the distribution of the dataset, as described in USEPA, 2002a and in Appendix .
Again to provide context, the MLE caiculations have used the arithmetic mean concentration, not the
upper bound, as the EPC. Note that in areas where there are fewer than 8 samples, the EPC was
defaulted to the maximum detected concentration. This occurred for:

¢ Surface soil: Site O, Site O (North), Site P, Site Q (North), Site Q (Central), and Site S
e Combined soil: Site O, Site O (North), and Site S
+ Fishtissue: River and Site Q Pond

¢ leachate: Sites O, Q, and R
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e Surface Water. Site Q Pond

Sample Location. In addition, the data used to calculate the EPCs are assumed to be representative of
general site conditions. Sample locations in the sites were identified to be biased 1o represent worst-
case site conditions.

Environmental Degradation. Finally, it is assumed that the EPCs calculated in the risk assessment
based on current site conditions remain constant for the assumed exposure duration — for an industrial
or residential scenario this is a period of 25 to 30 years. However, it is well known in the scientific
community that constituents in the environment are subject to natural attenuation and biodegradation
processes. Organic constituents are naturally degraded in the environment by a variety of processes
(i.e., photodegradation, microbial activity, hydrolysis, etc.). USEPA has recognized the validity and
utility of natural attenuation and biodegradation as a remedial option and has recently published
guidance for its site-specific implementation (USEPA, 1997d). Environmental half-lives vary for
specific constituents based on environmental conditions (i.e., presence of bacteria, pH, exposures to
sunlight and oxygen), and there are respected literature sources of such information. However,
environmental degradation is not typically accounted for in the calculation of risks for the site. This has
likely resuited in an over-estimation of site risks.

Predicted EPCs. Models were used to predict the concentration of a volatile constituent in air based
on its concentration in groundwater and in combined soil. Models were used to predict indoor air
concentrations, outdoor air concentrations, and excavation trench air concentrations. Although
assumptions are made about constituent behavior in each of these models, the assumptions used are
conservative in that they tend to result in over-predictions rather than under-predictions of air
concentrations.

Exposure Assumptions

When estimating potential human doses (i.e., intakes) from potential exposure to various media
containing COPCs, several assumptions are made. Uncertainty may exist, for example, in
assumptions concerning rates of ingestion, frequency and duration of exposure, and bioavailability of
the constituents in the medium. Typically, when limited information is available to establish these
assumptions, a conservative (i.e., health-protective) estimate of potential exposure is employed.
Default exposure assumptions recommended by the USEPA are intended to be conservative and
representative of an individual who consistently and frequently contacts environmental media at a site,
a scenario that rarely occurs. Most individuals will contact media at non-site locations, while the risk
assessment assumes that all exposure to environmental media will occur at the site. Moreover, it is
often assumed that contact with environmental media occurs in the areas having the highest
constituent concentrations for the entire exposure frequency/duration used in the risk assessment, due
to both statistical handling of the data and the original sampling plan.
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The assumptions regarding exposure frequency and duration are very conservative. For example,
while the agency default for working tenure is 25 years, the average occupational tenure for an
industrial/commercial worker is 4.2 years. The use of conservative assumptions is likely to lead to an
overestimate of potential risk.

Per the USEPA-approved HHRA workplan, a meteorological factor was used in the risk assessment to
account for the number of days when direct contact with soil or intrusive activities will not occur for
receptors during inclement weather, i.e., when it is raining or snowing, when the ground is wet or
frozen, or when snow or ice (32 degrees F) are covering the ground. This is not to say that workers or
residents would not be outdoors on such days, only that the soil would not be available for significant
contact either because it is wet or frozen. Thus, the exposure frequency was adjusted for these site-
specific meteorological conditions. A meteorological factor of 24% was calculated (see Section 5.3.3).
The meteorological factor was applied only to the outdoor industrial worker receptor (not to the indoor
industrial worker, construction worker, trespassing teen, or recreational fisher receptors).

For the Site Q Pond, the RME recreational fisher receptor was assumed to ingest an average of 22 fish
meals per year. However, the Site Q Ponds are ephemeral. Fish are present in the pond(s) only as a
result of Mississippi River flood events; when the ponds dry up during dry weather, the fish die. This
was the case during the SSP field program during the summer of 2002 - only one Site Q Pond had
water and fish in it. it too subsequently dried out. Although at the time of the submission of this report
there is a small amount of water in both ponds, its presence is due to heavy precipitation, and there
are currently no fish in the ponds. Therefore, the assumption made for the RME receptor that the
ponds can sustain a fish consumption rate of 22 fish meals per year is an overestimation of exposure.

6.5.4 Risk Characterization

The potential risk of adverse human heaith effects is characterized based on estimated potential
exposures and potential dose-response relationships. Three areas of uncertainty are introduced in this
phase of the risk assessment: the evaluation of potential exposure to multiple constituents, the
combination of upper-bound exposure estimates with upper-bound toxicity estimates, and the risk to
sensitive populations.

6.5.5 Risk from Multiple Constituents

Once potential exposure to and potential risk from each COPC is estimated, the total upper-bound
potential risk posed by the site is determined by combining the estimated potential health risk from
each of the COPC. Presently, potential carcinogenic effects are added unless evidence exists
indicating that the COPC interact synergistically (a combined effect that is greater than a simple
addition of potential individual effects) or antagonistically (a combined effect that is less than a simple
addition of potential individual effects) with each other. For most combinations of constituents, little if
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any evidence of interaction is available. Therefore, additivity is assumed. Although the IEPA TACO
program provides a listing of groups of constituents that are considered to be additive in their
carcinogenic potential, the USEPA approach of assuming additivity across all constituents was used in
this risk assessment.

For noncarcinogenic effects, the Hazard Index (HI) should only be summed for constituents that have
the same or similar toxic endpoints (USEPA, 1989a). The toxic endpoint is defined as the most
sensitive noncarcinogenic health effect used to derive the RfD or other suitable toxicity value (USEPA,
1989a). Again, there is little evidence to suggest whether those COPCs associated with a common
foxicity endpoint are additive, synergistic, antagonistic, or independent in terms of mechanism of
action. Whether assuming additivity leads to an underestimation or overestimation of risk is unknown.

Combination of Several Upper-Bound Assumptions

Generally, the goal of a risk assessment is to estimate an upper-bound potential exposure and risk.
Most of the assumptions about exposure and toxicity used in this evaluation are representative of
statistical upper-bounds or even maxima for each parameter. The result of combining several such
upper-bound assumptions is that the final estimate of potential exposure or potential risk is extremely
conservative (health-protective).

This is best illustrated by a simple example. Assume that potential risk depends upon three variables
(soil consumption rate, COPC concentration in soil and CSF). The mean, upper 95% bound and
maximum are available for each variable.

One way fo generate a conservative estimate of potential risk is to multiply the upper 95% bounds of
the three parameters in this exampie. Doing so assumes that the 5% of the people who are most
sensitive to the potential carcinogenic effects of a COPC will also ingest soil at a rate that exceeds the
rate for 95% of the population, and that all the soil these people eat will have a constituent
concentration that exceeds the concentration in 95% of the scil on site. The consequence of these
assumptions is that the estimated potential risk is representative of 0.0125% of the population (0.05 x
0.05 x 0.05 = 0.000125 x 100 = 0.0125%). Put another way, these assumptions overestimate risks for
99.99% of the population or 9,999 out 10,000 people. Thus, the majority of people will have a much
lower level of potential risk. The very conservative nature of the potential risks estimated by the risk
assessment process is not generally recognized. In reality, the estimates are more conservative than
outlined above, because usually more than three upper 95% assumptions are used to estimate
potential risk(s).

Alternatively, if a single upper 95% assumption of the cancer slope factor is combined with average
(50th percentile) assumptions for soil concentration and soil ingestion rate, the resulting estimates of
potential risk still overpredict risk for 99% of the potentially exposed population. This is a conservative
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and health protective approach that substantially overestimates the “average’ level and even the
reasonable maximum level of potential risk.

The risk assessment approach used here employed upper 95% bounds or maxima for most RME
exposure and toxicity assumptions. Thus, it produces estimates of potential risk two to three orders of
magnitude greater than the risk experienced by the average member of the potentially exposed
populations. The MLE scenarios have used average estimates of exposure where possible, but still
use the conservative toxicity values, thus even the MLE risk estimates are likely to overestimate total
risk.

6.5.6 Risk to Sensitive Populations

The health risks estimated in the risk characterization generally apply to the receptors whose activities
and locations were described in the exposure assessment. Some people will always be more
sensitive than the average person and, therefore, will be at greater risk. Dose-response values used
to calculate risk, however, are frequently derived to account for additional sensitivity of subpopulations
(e.g., the uncertainty factor of 10 used to account for intraspecies differences). Therefore, it is unlikely
that this source of uncertainty contributes significantly to the overalt uncentainty of the risk assessment.

6.5.7 Summary of Sources of Uncenrtainty in Human Health Risk Assessment

The large number of assumptions made in the risk characterization introduces uncertainty in the
results. While this could potentially fead to underestimates of potential risk, the use of numerous
conservative (i.e., protective of human health) assumptions, as was done here, results in
overestimates of potential risks. Any one person's potential exposure and subsequent risk are
influenced by all the parameters mentioned above and will vary on a case-by-case basis. Despite
inevitable uncertainties associated with the steps used to derive potential risks, the use of numerous
health-protective assumptions will most likely lead to a very large overestimate of potential risks from
the site. Moreover, when evaluating risk assessment results, it is important to put the risks into
perspective. For example, the background rate of cancer in the US is approximately 3,333 for a
population of 10,000 people (Jemal, et al., 2002). The results of the risk assessment must be carefully
interpreted considering the uncertainty and conservatism associated with the analysis, especially
where site management decisions are made.
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TABLE 6-1

TOTAL POTENTIAL CARCINOGENIC RISK
INDOOR INDUSTRIAL WORKER - RME
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

o O North Q North QSouth _ R ]

AA-O-1-18 (a) Leachate L-O-1 | Leachate L-Q-1 AAG-6-24 (b) AA-R-1-28 (b} Leachate L-R-1
Constituent ﬁ Inhalation Risk | Inhalation Risk | Inhalation Risk | Inhalation Risk | Inhalation Risk | inhalation Risk
VOCs 1
1 2-Dichiorogthane NCOPC NCOPC 3 00E-08 NCOPC NCOPC 1 92E-09
1 2-Dichlorosthene (total) NCOPC NCOPC NCOPC NCOPC NCOPC NC
2-Butanone (MEK) NCOPC NCOPC NCOPC NCOPC NCOPC NC
4-Methyl-2-pentanone (MIBK) NCOPC NC NC NCOPC NCOPC NCOPC
Acetone NCOPC NCOPC NC NCOPC NCOPC NC
Benzene NCOPC 1 10E-08 1 26E-08 8 72E-09 8 64E-09 9 30E-10
Chlorobenzene NCOPC NC NC NCOPC NC NC
Chloroform NCOPC NCOPRC NCOPC NCOPC NCOPC 4 48E-09
Chloromethane NCOPC NCOPC NCOPC NCOPC 6 11E-08 NCOPC
Dichloromethane NCOPC NCOPC 1 29E-09 NCOPC NCOPC 8 53E-11
Tetrachloroethene NCOPC NCOPC 8 73E-08 NCOPC NCOPC 7 49E-09
Toluene NCOPC NCOPC NCOPC NCOPC NCOPC NC
Tnchloroethylene NCOPC NCOPC 1 0BE-06 NCOPC NCOPC 8 62E-08

ol NCOPC 1.10E-08 1.21€-06 8.72E-09 6.08E-06 TO1E07

Notes

NC - No dose-response value

NCOPC - Not a constituent of potenttal concern n this area/medium
RME - Reasonable Maximum Exposure
VOCs - Volatile Organic Compounds

(a) Shallow groundwater
{b) Mid groundwater

RME indoor summary\C
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TABLE 6-2

TOTAL POTENTIAL HAZARD INDEX

INDOOR {NDUSTRIAL WORKER - RME
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS
o O North Q North Q South R ]
AA-O-1-16 (a) | Leachate L-O-1 | Leachate L-Q-1 AA-Q-8-24 (b) AA-R-1-28 (b) Leachate L-R-1

Constituent inhalation HQ Inhalation HQ Inhalation HQ inhalation HQ Inhalation HQ Inhalation HQ
VOCs
1,2-Dichioroethane NCOPC NCOPC 6.59E-04 NCOPC NCOPC 4 23E-05
1.2-Dichloroethene (totat) NCOPC NCOPC NCOPC NCOPC NCOPC NC
2-Butanone (MEK) NCOPC NCOPC NCOPC NCOPC NCOPC 1 18E-08
4-Methyl-2-pentanone (MIBK) NCOPC 1.02E-07 1.21E-07 NCOPC NCOPC NCOPC
Acetone NCOPC NCOPC NC NCOPC NCOPC NC
Benzene NCOPC 4 65E-04 5 35E-04 3.70E-04 3.67E-04 3 94E-05
Chlorobenzene NCOPC 1 19E-04 1.38E-04 NCOPC 9.36E-05 1 17E-05
Chioroform NCOPC NCOPC NCOPC NCOPC NCOPC 1.65E-05
Chloromethane NCOPC NCOPC NCOPC NCOPC 1.06E-03 NCOPC
Dichloromethane NCOPC NCOPC 2.55E-06 NCOPC NCOPC 1 69E-07
Tetrachloroethene NCOPC NCOPC 6.85E-05 NCOPC NCOPC 5.88E-06
Toluene NCOPC NCOPC NCOPC NCOPC NCOPC 3.32E-06
Trichloroethylens NCOPC NCOPC 7.54E-04 NCOPC NCOPC 6.03E-05

“Total HI| _ NCOPC 5.84E-04 21608 | 3.J0E-04 1.53E-03 3 80E-04
Notes

H! - Hazard index
HQ - Hazard Quotient
NC - No dose-response value

NCQOPC - Not a constituent of potential concarn in this area/medium
RME - Reasonable Maximum Exposure

VOCs - Volatile Organic Compounds

(a) Shailow groundwater
(b) Mid groundwater

RME indoor summary\NC

ENSR INTERNATIONAL

August 31, 2003
Rewvision 0
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TABLE 6-3
TOTAL POTENTIAL CARCINOGENIC RISK
QUTDOOR INDUSTRIAL WORKER - RME
HUMAN HEALTH RiSK ASSESSMENT
SAUGET AREA 2 RIFS
[« Q North P Q North
Soll (a) AA-Q-1-16] Total Soll () Laschsts Total Soll (a) Total Soll (a) Leachate Total
s;r‘\: stituent ing/Derm | inhalation | Inhalation]| Risk m {nhalation | Inhalstion Risk m inhatation Risk lnﬂcml {nhalation | Inhaiation Risk
s
1 1 2.Tnchiorosthane NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
1 2 Dichioroethans NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | 263E-0T | 309E-07 | 572E-07
1 2 Gichloroethene (lotal) NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC } NCOPC NC NCOPC | NCOPC | NCOPC NC
2-Butanone (MEK) NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
4 Methyl 2-pentanone (MIBK} NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NC NCOFC | NCOPC NC NCOPC | NCOPC NC NC
Acetane NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCORC | NCOPC NC NCOPC | NCOPC NC NC
Benzene NCOPC | 8 16E-06 | NCOPC ) 918E-06) NCOPC | 1 73E06 | 236E-08 | 1 TSE-06 | NCOPC | 578E-08 | 576E-08 | NCOPC | 4 97€-08 | 102E-08 | 599E-08
Chiorobenzene NCOPC NC NCOPC NC NCOPC NC NC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NC
Chiorafarm NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Chioromethane NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCORC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Dichloromethane NCOPC NCOPC NCOPC NC NCOPC | 464E-07 | NCOPC | 4 B4E-07 | NCOPC NCOPC NC NCOPC NCOPC | 179€E-10 | 179€E-10
Ethylbenzene NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NC NCOPC NC NCOPC NC
Tetrachioroethens NCOPC | NCOPC | NCOPC NC NCOPC | 4 84E07 | NCOPC | 464E-07 | NCOPC | 2 14E-08 | 2 14E-06 § NCOPC | 4 00E-O7 | 107E-08 | 4 10E-07
Toluane NCOPC NC NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Tnchiorosthytens NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | 258E-08 | 258E-08 | NCOPC | 326E-07 | 1 1BE-07 | 4 45E-07
Xylenss Total NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NC NCOPC NC NCOPC NC
SVOCs
2 4 6-Tnchiorophenal NCOPRC { NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCORC NC NCOPC | NCOPC | NCOPC NC
2-Niroaniine NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
4-Nitroantine NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Benzo(a)anthracene NCOPC { NCOPC | NCOPC NC NCOPC [ NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Benzo(a)pyrene NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC 208E-07 | DG3E-11 | 208E-07 | 553E-07 | 259E-10 { NCOPC | 5 53E-07
Banzo(b)uoranihene NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Dibenzo(a hjanthracene NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC 114E-07 | §32E-11 | NCOPC | 114E-07
Pesticides
44 DOT NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
beta-BHC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Oiatdrin 38BE-O7 | 134E-10 | NCOPC | 388E-07] NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
{gamma-BHC (Lindane) NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Heptachior NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC { NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC { NCOPC NC
Herbiclides
Pentachioropheno! NCOPC { NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
PCBs
Tolal PCBs 253E-08 | 100E-00 | NCOPC | 253E-08F 166E-04 | 4 37E-08 | NCOPC | 166E-04 § 165E-08 | 651E-10 | 185E-06 || 4 I9E-O7 | 1 73E-10 | NCOPC | 4 39E-07
Dioxin
2378.TCOO-TEQ 536E-05 | 227E-08 | NCOPC { 536E-05] 4 5S9E-04 [ 1 26E07 | NCOPC | 4 59E-04 } NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
|Metais
Antimony NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Argenic NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC 1 56E-06 | 182E-08 | 158E-08 } NCOPC | NCOPC | NCOPC NC
Cadmium NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NC 209E-08 | NCOPC | Z69€-08
Chromium NCOPC | NCOPC { NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Manganese NCOPC | NCOPC | NCOPC NC NCOPC | NCOPCT | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Mercury NCOPC | NCOPC ) NCOPC NC NC NC NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Totaf§ 5685E-05 | 919E-06 ] NCOPC |8 STEOSH 6 258-04 283608 | 2 36E-08 | 620E-04 § 3 41E-08 | 4 BOE-08 | & E« 1 10E-06 | 107E-08 | 4 49E-07 | 2 62E-06
Notes
{a) Surface soi for ing/derm and inhalation of
nonvolatile constituants combinad soil
for inhalation of volatiles
ing/Derm - ingestion/Darmal Contact
NCOPC - Not s constituent of potentisl concern
n this area/medium
NC - Not Caiculated or no dose-responsa value
PCBs - Polychionnated Biphenyls
RME - R, Maximum E.
SVQCs - Sermivolatile Organic Compounds
TCDD - TEQ - Tetrachiorodibenzo-p-dioxin
Toxic Equivalents Concentration
VOCs - Volatile Organic Compounds
August 31 2003
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TABLE 6-3
TOTAL POTENTIAL CARCINOGENIC RISK
QOUTDOOR INDUSTRIAL WORKER - RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RIFFS
Q Cantrsl Q South ]
Soll (s | Total Sol! (a) AA-Q-8-24] Tota) Soll (a) AAR-1-28 Max Vaiue; Total Soif (a] Total
S;v(\:nuuonl ing/Derm inhslation Risk [ rm _{ inhalation } Inhalation &m‘ inhalstion | inhaistion Inhalation R_Io.k ing/Derm Inrﬁuuon Risk
s
11 2-Tnchloroelhane NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | 952E-08 | NCOPC NC 9 52E-08 § NCOPC | NCOPC NC
1 2 Dichioroethane NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | 89TEQ7 | NCOPC 6 19E-08 | 7O0BE-08 § NCOPC | NCOPC NC
1 2 Dichlorosthens (total} NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC NC NCOPC NC NC NCORC | NCOPC NC
2 Butanone (MEK) NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC
4-Mathyl-2-pentanone (MIBK) NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC NC NC
Acetone NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NC NC NCOPC | NCOPC NC
Benzens NCOPC | NCOPC NC NCOPC | 890E-09 | 105E-08 | 194E-08 § NCOPC | 128E-07 [ 4 71E-11 | 148E-07 | 149E-07 | 275E-07 § NCOPC | 8 38E-08 | 8 3BE-08
Chiorobenzene NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC NC NC NC NC NC NCOPC NC NC
Chioroform NCOPC | NCOPC NC NCOPC | NCORC | NCOPC NC NCORC | 704E-08 | NCOPC | 253E-07 | 253E-07 | 323E-07 } NCOPC | NCOPC NC
Chioromethane NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | 364E-12 | NCOPC | 3B4E-12 | 364E-12 ] NCOPC | NCOPC NC
Dichloromethane NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | 615E-00 | 6 1SE-08 | 6 t5E-08 §} NCOPC | 4 81E-08 | 4 81E-08
Ethylbenzene NCOPC | NCOPC NC NCOPC NC NCOPC NC NCORC NC NCOPC | NCOPC NC NC NCOPC NC NC
Tetrachloroethene NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC | 207E-06 | NCOPC | 4 00E-08 | 4 00E-06 | 6 07E-08 § NCOPC | 150€E-07 | t50E8-07
Toluane NCOPC | NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NC NC NCOPC NC NC
Trchioroethylene NCOPC | NCOPC NC NCOPC | 802E-08 | NCOPC | 802E-08 § NCOPC | 812E-04 | NCOPC | B93E-D4 } 693E-04 | 131E-03 § NCOPC | 6 BOE-0S | 6 80E-05
Xylenas Total NCOPC | NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC | NCOPC NC NC NCOPC NC NC
$VOCs
2 4 6-Trichlorophenol NCOPC | NCOPC NC NCOPC | NCORC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NG NC 121E-08 | 4 12E-12 | 1 21E08
2 N troaniline NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NC NC
4 N troanitine NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NC NC
Benzo(a)anthracens NCOPC | NCOPC NC 3 16E-08 { 148E-11 | NCOPC | 3 16E-08 § NCOPC { NCOPC | NCOPC | NCOPRC NC NG 248E-07 | 115E-10 | 2 48E-Q7
Benzo(a)pyrene NCOPC | NCOPC NC 322E-07 | 151E-10 | NCOPC | J23E07 § NCOPC | NCOPC | NCOPC | NCOPC NC NC 1B6E-06 | 7 76E-10 | 1 66E-08
Benzo(b)fluoranthene NCOPC | NCOPC NC 4 14E-08 | 194E-11 | NCOPC | 4 15E-08 | NCOPC | NCOPC | NCOPC | NCOPC NC NC 203E-D7 | 948E-11 | 203E-07
Dibenzo(a hjanthracene NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC 553E07 | 259E-10 | 5 53E-07
Pesticides
44 DDT NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 7 2EQ7 | 252E-10 | 7 3E-07
jbeta-BHC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCGPC NC NC 6 30E-06 | 224E-09 | 6 30E-06
Dieldnn NCOPC | NCOPC NC 579E-G7 | 2Q1E-10 | NCOPC | S79E-07T § NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC
|gamma-BHC (Lindane) NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC 131E-08 NC 1 31E-06
Heptachlor NCOPC | NCOPC NC NCOPC | NCOPC { NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC BO08E-07 | 31BE-10 | 9 08E-07
Herbicides
Pentachlorophenol NCOPC | NCOPC NC NCOPC | NCOPRC { NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 7 V1E-06 NC 7 11€06
PCBs
Total PCBs 6 OAE-QT | 230E-10 | B04E-07 | 120E-068 | 4 73E~10 | NCOPC | 120E-08 § NCOPC | NCOPC | NCOPC | NCOPC NC NC 237E-04 | §ISE-0B | 237E04
Dloxin
2378-TCDD-TEQ 299E-08 | 126E-08 | 299E-08 § 153E-05 { 846E-09 | NCOPC | 153E-05 | NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC
IMatals
Antimony NCOPC | NCOPC NC NC NC NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC
Arsenic 7 80E-07 | 910E-09 | 780E-0T |j 8 10EQ7 { $45E-09 | NCOPC | 820E-07 § NCOPC NCOPC NCOPC NCOPC NC NG NCOPC NCOPC NC
Cadmium NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC
Chromum NCOPC | NCOPC NC NC 352E-07 | NCOPC | 352E-07 | NCOPC | NCOPC { NCOPC | NCOPC NC NC NCOPC | NCOPC NC
Manganese NCOPC | NCOPC NC NC NC NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC
Mercury NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC
Total 3 13505 2?66-08 J 13808 ¥ 182E-05 | 4 58E-07 | 105E-08 [ 187E-05 ]| NCOPC | 8 15E-D4 50BE-11  7O04E-04 | 704E-04 | 132603 Il 2 56E-04 { 684E-05 | J 24E04

Nole‘ A P — N
{a) Surface soil for ing/derm and nhalation of

ngnvolable constituents combined soi

for inhalation of volaties
ng/Oerm - Ingeshion/Dermal Contact
NCOPC - Not a constituent of potental concem

n this area/medium
NC  Not Caiculated or na dose-response vaiue
PCBs - Polychiorinated Biphenyls
RME - Reasonable Maximum Exposure
SVOCs - Samivolstile Organc Compounds
TCOD - TEQ - Tstrachioroddyenzo-p-dioxin

Toxic Equivalents Concantration
VQCs - Volahle Orgaruc Compounds
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TABLE 8-4

TOTAL POTENTIAL HAZARD INDEX
OUTDOOR INDUSTRIAL WORKER - RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RUFS

8 s
for inhalation of volaties
ing/Denn  Ingeation/Dermal Contact
Hi - Hazard index
HQ Hazard Quotient
NCOPC  Nol a constituent of polantai concarn
n this srea/medium
INC  Nol Caiculaied or no doss-rasponss value
PCBs Polychionnated Biphenyls
RME - Reasonabie Msx:mum Exposute
SVOCs - Semivoiatie Organic Compounds
TCDD TEQ Tetrachiorodibenzo-p-dioxin
Toxic Equivaients Concentration
VOCs - Volatile Organic Compounds

o P Q North
3ol FL!L AA-C-1-18 Tots! Soll Total Sofl (a |  Total Soll (s} Laachate Total

Constitusnt ing/Derm | nhsistion | inhalation ing/Derm | inhalation HQ HQ
VO c. e e

1 1 2-Trchioroelhane NCOPC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC
12 Dichioroethana NCOPC | NCOPC | NCOPC NCOPC | NCOPC NC NCOPC | 578E-03 | 680E-03 | 126E-02
1 2-Dichiorosthena {tolal} NCOPC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC

2 Butanona {MEK) NCOPC | NCOPC | NCOPC NCOPC | NCOPC NG NCOPC | NCOPRC | NCOPC NC

4 Melhyl-2 pentancne (MIBK) NCOPC | NCOPC | NCOPC NCOPC | NCOPC NC NCOPC | NCOPC | §44E-08 | 544E-08
Acalone NCOPC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NC
Benzens NCOPC | 389E 01 | NCOPC NCOPC | Z44€-03 | 244E-03 § NCOPC | 2 11E-03 | 4 33E-04 | 2 54E-0)
Chlorobenzene NCOPC | 291E-01 | NCOPC NCOPC NCOPC NC NCOPC NCOPC | 4 03E-04 | 4 03E-04
Chioroform NCOPC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC
Chiorome(hane NCOPC | NCOPC | NCOPC NCOPC | NCOPC NC NCOPC | NCORC | NCOPC NC
Dichioromethane NCOPC | NCOPC | NCOPC NCOPC | NCOPC NC NCOPC | NCOPC | 3 84E-07 | 3 84E-07
Ethy'benzens NCOPC | 632E-02 | NCORC NCOPC | 433E-03 | 433E03 |} NCOPC | 206E-04 | NCOPC | 296E-04
Tetrachloroathene NCOPC NCOPC NCOPC NCOPC | 18BE-03 | 188E-03 | NCOPC | 314E-04 | 8 40E-06 | 3.22E-04
Tolusne NCOPC | 226E-02 [ NCOPRC NCOPC | NCOPC NG NCOPC | NCOPC | NCOPC NC
Trcnlorosihylane NCOPC NCOPC NCOPC NCOPC | 181E-02 | 181E-03 } NCOPC | 228BE-04 | 6 28E-05 | 3 11E-04
Xylanes Totai NCOPC | 323E+00 ) NCOPC NCOPC | 233E-01 | 233E-01 § NCOPC | 223E-02 [ NCOPC | 223E-02
8YOCs

2 4 B-Tnchlarophenol NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC
2-Niroansiing NCOPC NCOPC NCORC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NG NCOPC NCOPC NCOPC NC

4 Nitroaniling NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPRC NC NCOPC NCOPC NC NCOPC NCORC NCOPC NC
Benzo{a)anihracene NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NG NCOPC NCOPC NCOPC NC
Benza(ajpyrens NCOPC NCOPC NCOPC NC NCOPC NCOPC NCORC NC NC NC NC NC NC NCOPC NC
|Benzo(b)fiuoranthens NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC
Dsbenzofa h)anthracans NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NC NC NCOPC NC
Pesticides

44 DOT NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC
beta BHC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC
Dieldnin 1 38E 03 NC NCOPC | 136€03 § NCOPC NCoPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC
gamma BHC (Lindane) NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC } NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Haplachiar NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC
[Herbicidas

Pentachiorophenot NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC
PCBs

Total PCBs 177€-04 NC NCOPC | 177€-01 {| 1 18E+01 NC NCOPC | 11BE+01 J} 1 15E.01 NC 1 15E-01 §§ 3 07E-02 NC NCOPC | 307E-02
Dioxin

2378TCODTEQ NC NC NCOPC NC NC NC NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Metais

|Antimony NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC
Arsenic NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC 9 71E-03 NC 871E-03 § NCOPC NCOPC NCOPC NC
Cadmium NCOPC | NCOPC | NCORC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC 3 B0E-02 NC NCOPC | 360€-02
Chromium NCOPC NCOPC NCOPC NC NCOPC NCOPC NCORC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC
(Mangsnase NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC
Mercury NCOPC | NCOPC | NCOPC NC 107E-01 | 433E-05 | NCOPC [ 107E-01 § NCOPC | NCOPC NG NCOPC | NCOPRC | NCOPC NC
— TR R R Mo L) WAL R RN LS KRS O L S LN ML 1L 20 LU DR B R AL S N 1N
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TABLE 64

TOTAL POTENTIAL HAZARD INDEX
OUTDOOR INDUSTRIAL WORKER - RME
HUMAN HEAL TH RISK ASSESSMENT
SAUGET AREA 2 RWFS

for inhalaton of volatles
Ing/Darm - Ingestion/Germat Conlact
M1 - Hazard index
HQ  Hazard Quotient.
NCOPC - Not & consituent of polental concern
In this area/medium
NC  Not Calculated or no Gose-responas valus
PCBs Polychionnated Biphenyls
RME Reasonable Maximum Exposurs
SVOCs - Organic Comp
TCDO - TEQ - Tetrachiorodibenzo-p-dioxin
Toxic Equivalents Concantration
VOCs Voiatle Organic Compoaunds

Q Central Q South R 8
Soh (8] Total S0l {a AA-G4-24] TYota) Soll (4] AA-RV-28] Leachamn Totsl Boil (8, Total
: ;réwluonl m'ﬂ' orm ] Ha '@"{'ﬁ%\mm Johalstlon] MG . Tinhatstion Llnha!mon inhalstion Ha _ npferm m: haiation] __Ha
L ]

1 1 2-Tnehioroethane NCOPC | NCORC NC NCOPC | NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC NC NCOPC | NCOPC NC

1 2-Dichiorosthane NCOPC | NCOPC NC NCOPC | NCOPC | NcoOPC NC NCOPC | 197E-02 | NCOPC | 136E-01 | 1386.01 | 156601 ] NCOPC | NCOPC NC

3 2-Dichiorosthan (total) NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC NC NCOPC NC NC NG NCOPC | NCOPC NC

2 Butanona (MEK) NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | 2436-05 | 243E-05 | 243E-06 § NCORC | NCOPC NC

4 Matnyl-2 pentanone (MIBK) NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | Ncopc | Ncopc NC NC NCOPC | 222€-03 | 222E-03
Acelone NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NC NC NCOPC | NCOPC NC
Benzens NCOPC | NCOPC NC NCOPC | 378E-04 | 4 44E-04 | 822E-04 § NCOPC | 533E-03 | 200E-06 | 633E-03 | 833E-03 | 117E02 § NCOPC | 3 55E-03 | 385€-03
Chiorobenzene NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | 167€-02 | 3256-06 | 4 0PE-04 | 4 09E-04 | 181E-02 § NCOPC | 3256.02 | 326E-02
Chioroform NCOPC | NCOPC NC NCOPC | NCopc | Ncope NC NCOPC | 280E-04 | NCOPC | 932E-04 | 932E.04 | 119€-03 § NCOPC | NCOPC NC
Chioromethane NCOPC | NCORC NC NCOPC | Ncope | Ncoec NC NCOPC | NCOPC | 820E-08 | NCOPC | 820E-08 | 620508 | NCOPC | NCOPC NC
Dichioromethane NCOPC | NCOPC NG NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCope | 1228-05 | 122608 | 1226-08 || NCOPC | 9526-05 | 9 526-08
Ethy e NCOPC | NCOPC NC NCOPC | 138E-03 | NCOPC | 136E-03 | NCOPC | 206E-08 | NCOPC | NCOPC NC 208E-05 § NCOPC | 140€-03 | 1 40E-03
Tetrachioroethene NCOPC | NCOPC NC NCOPC | NcoPC | NcoPC NC NCOPC | 182603 | NCOPC | 314603 | 314603 | 478803 § NcoPC | 118E-04 | 118E-04
Talvens NCOPC | NCOPC NC NCOPC | 159€02 | NCOPC | 159E-02 | NCOPC | 167E-03 | NCOPC | 150€-03 | 159€-03 | 328E-03 | NCOPC | 320E-02 | 3 26E-02
Trichioroathyisne NCOPC | NCOPC NC NCOPC | 562E-06 | NCOPC | 582€-05 ] NCOPC | 4.28E-01 { NCOPC | 4 86E-01 | 485E.01 | 9 14E-01 | NCOPC | 4 76E-02 | 4 76E-02
Xylenas Total NCOPC | NCOPC NG NCOPC | 986E-02 | NCOPC | 966E-02 | NCOPC | 140E-04 | NCOPC | NCOPC NC 140E-04 | NCOPC | 117E-01 | 117E-01
SVOCs

2 4 6-Trchlorophenol NCOPC | NCORC NC NCOPC | NcoPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NG 3 09€E-02 NC 3 09E-02
2-Nitroanihine NCOPC | NCORC NG NCOPC | NCORC | NCOPC NC NCOPC | NCoPc | NCOPC | NcOPC NC NG NC 104E-06 | 1 04E.08
|4-Nirosnihne NCOPC | NCORC NC NCOPC | Ncopc | Neoec NC NeoPe | Ncopc | NCOPC | NCOPC NC NC T16E-03 | 6 49€-08 | 7 17€-03
{Renzo(ejanthracena NCOPC | NCOPC NC NC NC NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NC NC
|Benzo{a)pyrene NCOPC | NCOPC NC NC NC NCOPC NC NCOPC | NcoPC | Ncopc | Ncopc NC NG NC NC NC
Benza(b)fiuaranthane NCOPC | NCORC NG NC NC NCOPC NC NCOPC | NCOPC | NCOPGC | NCOPC NC NC NC NC NC
Dibenzo(a hysnthracane NCOPC | NCOPC NC NCOPC | NCOPC | Ncopc NC NCOPC | NCOPC | NCORC | NCOPC NC NG NC NG NC
{Pesticides

44 DDT NCOPC | NCORC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 121E-02 NG 121602
beta BHC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCORC | ncoPC NC NC 327602 NC 327€-02
Diekirin NCOPC | NCOPC NC 203€-03 NC NCOPC | 203E-03 | NCOPC | NCOPC | NCOPC | NCOPC NC NG NCOPC | NCOPC NC
gamma BHC (Lindans) NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NGOPC NC NG ©42€-03 NC 942€-03
|Heptachior NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC [ NCOPC | NGOPC NC NC 113603 NC 113803
jHerbicides

|Pentachiorophenol NCOPC | NCOPRC NC NCOPC | NCOPC | Ncopc NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 6 53E-03 NC §53€-03
PCBe

Total PCBs 4 23E-02 NC 423602 || 838602 NC NCOPC | 838£-02 | NCOPC | NCOPC | NCOPC | NCOPC NC NC 1 68E+01 NC 1 86E+401
Oloxin

23 78-TCOD TEQ NC NC NC NG NC NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NG NCOPC | NCOPC NC
Metals

| Anumony NCOPC | NCORC NC 1 34E-02 NC NCOPC | 134E-02 | NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC
Arsenic 4 88E-03 NC 4 86E-03 | 504€-03 NC NCOPC | 504€-03 | NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC
Cadmium NCOPC | nCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC
Chromium NCOPC | NCOPC NC | 673503 | 821E-04 | NCOPC | 738E-03 | NCOPC | NCOPC | NCOPC | NGOPC NC NC NCOPC | NCOPC NC
{Manganess NCOPC | NCOPC NC 136602 | 781E-03 | NCOPC | 213E-02 § NCOPC | NCOPC | NCOPC | NCOPC NC NC NCORC | NCOPC NC
Marcury NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC [ NCOPC NC
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TABLE 6 5

TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTIONUTILITY WORKER RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RUFS

o O North [d Q North
Combined 8oit AA-O-1-18§ Total Combined Soil Laachate | Total Combined Soil Totai Cornbined $oll Leachate Total
3g::uluunl i inhalation | mg/Derm | inhslation Rigk l!m irhalation Rigk Risk W trhalation ubom Inhalation Risk
L]

112 Trchioroethane NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NC NCOPC NCOPC NCOPC NCOPC NC
12 Dichloroethana NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NC 161E 10 | 277E-08 | 24BE-08 | 235E 06 | 241E-06
1 2 Dichioroethena (lota) NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NC NCOPC NCOPC NCOPC NCOPC NC

2 Butanone (MEK) NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NC NCOPC NCOPC NCOPC NCOPC NC

4 Methyl Z pentanons (MIBK) NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NC NCOPC | NCOPC NC NC NC
Acelone NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NC NCOPC NCOPC NC NC NC
Benzene 189E-08 [ 298E-08 | NCOPC | NCOPC | 29BE-06 § 261E-00 | 4 13E-07 | 1 19E-08 | 258E-08 | 514E-07 [ 423E-11 | 6 54E-00 | 859E-09 § 6 09E-11 | 964E-09 | 550E 09 | 396E-08 | 548E 08
Chiorobenzens NC NC NCOPC | NCOPC NC NC NC NG NC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NC NC
Chiorotorm NCOFPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Chlaromathana NCQPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCORC NC NCOPC NCOPC NC NCQPC NCOPC NCOPC NCORC NC
Dichloromethane NCOPC NCOPC NCOPC NCOPC NC 161E-08 | 147€E07 NCOPC NCOPC 148E 07T | NCOPC NCOPC NC NCOPC NCOPC §72E 11 | 10SE-09 | 111E-08
Ethylbenzens NC NC NCOPC NCOPC NC NC NC NCOPC NCOPC NC NC NC NC NC NC NCOPC NCOPC NC
Tetrachicrosthene NCOPC NCOPC NCOPC NCOPC NC 8 73E-09 | 1 13E-07 | NCOPC NCOPC 121E-07 § 4 98E-08 | 283E-07 | 283E-07 | 620608 | B27E-0B | 412E-08 | 187E 08 | 149E-07
Toluens NC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Trchioroathylens NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC 942€-10 { 280E-07 | 287EQT J§ 198E 10 | B73E-08 | 261E-09 | D24E 08 | 152E 07
Xytenes Totai NC NC NCOPC | NCOPC NC NC NC NCOPC [ NCOPC NC NC NC NC NC NG NCOPC | NCOPC NC
SVOCs

12 Dichiorobsnzene NCOPC | NCOPC { NCOPC } NCOPC NC NC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC

1 3-Dichiorobanzens NCOPC NCOPC NCOPC NCOPC NC NC NC NCOPC NCORC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
14 Oichiorabanzene 268E-09 | 278E-11 ] NCOPC | NCOPC | 271E-08 § 685E-00 | 709E-11 | NCOPC | NCOPC | G02E-09 | 3B2E-00 | JQ6E-11 | JBBE-00 § NCOPC | NCOPC | NCOPC | NCOPC NC

2 4 6-Tnchioraphenot 181E10 | 201E-12 | NCOPC NCOPC | 183E 10 | 160E-09 | 17BE-11 | 402E-09 | NCOPC | §63E-00 § NCOPC NCOPC NC 256€ 10 | 284E-12 | 132E-0T | NCOPC | 132E0Q7
2 4 Dichiorapheno! NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCORC NC NCOPC NCOPC NC NC NC NC NCOPC NC

2 4 Dimeinyiphenal NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCORC | NCOPC NC NCOPC | NCOPC NC NCOPC NC

2 Chiorophenot NCOPC | NCOPC ]| NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC

2 Methyinaphihaiene NCOPC NCOPC NCOPC NCOPC NC NC NC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC

2 Niroaniiine NC NG NCOPC | NCOPC NC NC NC NC NCOPC NC NCOPC | NCOPC NC NC NC NC NCOPC NC

3 Mathyiphenol/4 Maethyiphanol NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NC NCOPC NCOPC NC HNCOPC NCOPC NC NCOPC NC

4 Chioroaniine NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC

4 Nilroaniine NCOPC NCOPC NCOPC NCOPC NC NC NC NC NCOPC NC NCOPC NCOPC NC NCQPC NCOPC NC NCOPC NC
Benzo(a)anthracene B 17E-00 | 6 Q8E.11 NCOPC NCOPC | 827TE-09 | 245E-08 { 300E 10 | NCOPC NCOPC | 248E 08 | NCOPC NCOPC NC 110E-00 | 134E 19 NCOPC NCOPC | 111E-08
[Benzo(a)pyrene 4 B3E-08 | 891E-10 | 282E-07 | NCOPC | 32 11E-0T } T49E-08 | 8 156-10 | NCOPC NCOPC | 758E-08 ff 4 58E-00 { SO7E 11 | 452E-09 § 114E-08 | 130E-10 | NCOPC NCOPC | 1 1%€-08
|{Banzo(bjhuoranthane S38E-09 ( 657E-11 | 180E-08 | NCOPC | 235608 | B17E-00 | 0 98E-11 NCOPC NCOPC { 827E-09 | NCOPC NCOPC NC 103€E-00 | 126€E-11 NCOPC NCOPC 1 D4E-00
{Benzo(g h ijparylene NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCORC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC HCOPC NC
1Benzo{kMuoranthene NCOPC NCOPC 190E-09 | NCOPC | 198E-08 | NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
bis(2 Chioroethyl)ather NCOPC NCOPC NCOPC NCOPC NC BA9E-09 | 681E-11 NCOPC NCOPC 8 S6E-09 | NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
bis(2Z Ethyihexytiphthalata NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
Dibenzo(a hjanthracene 204E-08 | 250€-10 | QO4E-07 | NCOPC | 101E-08 | 3 13E-08 | 3BIE-10 | NCOPC NCOPC | 317E-08 § NCOPC NCOoPC NC 192€-00 | 2 36E-11 NCOPC NCOPC | 184E-09
Haxachiorobenzene NCOPC | NCOPC | NCOPC | NCOPC NC 173€-08 | 194E-10 | NCOPC | NCOPC | 1T76E-G8 § NCOPC } NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
indeno(l 23 cd)pyrene NCOPC NCOPC | TTTE-G8 | NCOPC | 777E-08 | NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
{Naphthaiens NCOPC NCOPC NCOPC NCOPC NC NC NC NC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NC
|Nirobenzens NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NG NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC
Phenot NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC
Pesticides

44 DDE NCOPC { NCOPC | NCOPC | NCOPC NC 2 67E-08 NC NCOPC | NCOPC | 267E-08 § NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
44 00T NCOPC | NCOPC | NCOPC | NCOPC NC 4B0E-08 | 520E-10 | NCOPC | NCOPC | 474E-08 } NCORPC | NCOPC NC NCOPC { NCOPC | NCOPC | NCOPC NC
Aldr n 291E-08 | 331E 10 | NCOPC | NCOPC | 204E-08 | 182E-07 | 207TE-08 | NCOPC | NCOPC | 184E-0T | NCORC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
aipha BHC NCOPC | NCOPC | NCOPC | NCOPC NC 225E-08 | 254€-10 | NCOPC | NCOPC | 2276-08 | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
bets BHC NCOPC | NCOPC { NCOPC | NCOPC NC B890E-DB | 105E-00 | 147E-08 | NCOPC | 924E-08 § NCOPC | NCOPC NC NCOPC | NCOPC | 7Q4E-08 | NCOPC | 784E 09
deita BHC NC NC NCOPC | NCOPC NC NCOPC | NCOPC { NCOPC | NCOPRC NC NCORC | NCOPC NC NCOPC { NCOPC | NCOPC | NCOPC NC
Draidrin 145807 | 164E-00 | NCOPC | NCOPC | 148E-07 | 190E-08 | 2 16E-08 { NCOPC NCOPC | 192E-08 | 108E-08 | 122E 10 | 109E-08 § 2 22E-08 | Z82E-10 { NCOPC NCOPC | 22%5€ 08
Endnn Katona NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC
gamma-BHC (Lindane) 4 90E-08 NC NCOPC NCOPC | 8V0OE-00 | NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Heptachior 208E-08 | 330E-10 | NCOPC | NCOPC | 301E-08 | 106E-07 | 121E-09 | NCOPC | NCOPC | 107E-07 § NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
Haplachios spoxide 102E-08 | 118E 10 | NCOPC NCOPC | 103E-08 | 584E-08 | 6 59€-10 | NCOPC NCOPC | $91E-08 § NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Herbicides

2457 NCOPC { NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC NCORC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
240 NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NC
MCPA NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NC NCOPC | NCOPC | NCOPC | NCOPC NC
MCPP NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
Psntachigrophenol NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC | 114E-08 | NCOPC [ 1 14E-08 § NCOPC :JCOPC NC 4 85E-08 NC B 71E-06 | NCOPC | 578E£-06
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TABLE & §
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTIONUTILITY WORKER RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RIFS
[+] [d Q North
Combined Soil AA-O-1-18 Totai Combined $oil Total Combined Soli Total Combined Soi Laachate Tatal

Constitusnt TngiOerm ation { Ing/Derm | Inhialation | __Risk Inhalation Risk rm on] _Risk MENE&.W [inhalatic Risk
PCBs
Total PCBs 1 44E-08 | 160E-08 | NCOPC NCOPC 146E-08 | 147E-05 | 1 83E-07 | 160E-08 NCOPC 185E-06 § 810E-08 | 9OTE-10 | §28E-00 § 262E-07 | 290E-09 | 3 O5E-08 2 95E-07
Oloxin
2378-TCOD-TEQ BOTE-06 | 6 7IE-08 | NCOPC NCOPC | 673E-06 § 100E-04 | 110E-08 | 485E-08 { NCOPC | 118E-04 | DSOE-08 | 970E-30 | D79E-0B §j 243E-06 | Z46E-08 | NCOPC NCOPC | 2 48E-06
Melais
Antrmany NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NC NC NC NCOPC NC
Arsenic NCOPC NCOPC | 328E-00 | NCOPC | 325€-09 § 380E-08 | 1 BOE-08 | NCOPC NCOPC | 530E-08 ] 1 T4E-D8 | G BSE-09 | 242E-08 } 1 58E-08 [ 8 24E-08 | NCOPC NCOPC | 221E-D8
Barum NCOPC | NCORC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NC NC NCOPC | NCOPC NC
Beryitum NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Cadmium NCOPC | NCOPC | NCORC | NCOPC NC NC 145E-08 | NCOPC | NCOPC | 145E-08 NC 2 28E-00 | 225E08 NC 320608 | NCOPC | NCOPC | 320E-089
Chromium NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NG NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
Cobalt NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC HC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
Copper NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCQPC NC
Lead NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NC NC NCOPC ( NCOPC NC
Manganese NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC
Mercury NCOPC NCOPC NCOPC NCOPC NC NC NC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Nicke! NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC
Thailium NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Vanadum NCOPC NCORC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Zinc NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC

N7 RETEC R RNEACE TR [ NCOPE I TREat | 1T m"'sam_m'{ﬂm [TIEaT | TeTE T | CoSlaT | TaoE06 | TIsE DY | Suee o8 | Tieoe | 1 dseoe
Noles
Ing/Derm - Ingaston/Dermai Contact
NG Not Calculated of no doss-response vaiue
NCOPC - Nat a constituent of potentisl

concern i this arsa/medium
PCBs - Potychiorinated Biphanyls
RME - Reasonable Maximum Exposure
SVOCs - Semi jle Organic C
TCOO - TEQ - Tetrachiorodibenzo-p-dioxin
Toxic Equivalents Conceniration
VOCs - Valatle Organic Compounds
Augual 31 2003
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TABLEG6 5

TOTAL POTENTIAL CARCINOGENIC RISK

CONSTRUCTIONAJTILITY WORKER RME

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS

Q Central Q South
Comblined Solil Total Combined Soil Total

Constituent TogOsrm [ inhaiation| _ Risk _}ingfBerm [Wnhatation Risk

v o Cs S —

11 2-Tnchloroethane NCOPC NCOPC NC NCOPC NCOPC NC 4 31E-10 | 6 26E-08 | NCOPC NCOPC | 688E-08 | NCOPC NCOPC NC
12 Owchicroethane NCOPC NCOPC NC NCOPC NCOPC NC 7 10E-09 | G TOE-08 | 577E-07 | 548E-05 | 504E-08 | NCOPC NCOPC NC
12 Dichioroethens (total} NCOPC NCOPC NC NCOPC NCOPC NC NC NC NC NC NC NCOPC NCOPC NC

2 Butanone (MEK} NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC NC NC NCOPC NCOPC NC

4 Mathyi 2 pentanone (MIBK) NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NC
|Acetone NCOPC NCOPRC NC NCOPC NCOPC NC NCOPC NCOFPC NC NC NC NCOPC NCOPC NC
Benzena NCOPC NCOPC NC 113611 | 170E-00 { 1BOE-09 R 197E-00 | 8 2TE-00 | 880E-08 | §34E-07 | 733E-OT § 132E-090 | 6 51E09 | 883E-09
Chiorobenzens NCOPC NCOPC NC NCOPC NCOPC NC NC NC NC NC NC NC NC NC
Chioroform NCOPC NCOPC NC NCOPC NCOPC NC NC 4 52E-00 NC 130 08 | 131E-08 § NCOPC NCOPC NC
Chioromethane NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Owhloromethane NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC | 231E-08 | 4 24E-08 | 4 47E-08 § 105E-00 | 3 16E-09 | 422E-09
Ethyibenzene NCOPC NCOPC NC NC NC NC NC NC NCOPC NCOPC NC NC NC NC
Tevachiorosthene NCOPC | NCOPC NC NCOPC | NCOPC NC ST2E-07 | 132E-07 | 168E-08 | 747E-06 | 248E-05 § 4 24E-08 | 103E-08 | 827E-08
Toluene NCOPC NCOPC NC NC NC NC NC NC NC NC NC NC NC NC
Trichiorosthylane NCOPC NCOPC NC 491E-11 | 145E-08 | 145608 § 209E-08 | 4 126-05 | 1 98E-08 | 6O3E-O4 | 7 SBE-04 § 228E07 | 4 47E-08 { 4 TDE-08
Xytenes Total NCOPC | NCOPC NC NC NC NC NC NC NCOPC | NCOPC NC NC NC NC
3VOCs

1 2-Dichiorobenzene NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPRC | NCOPC { NCOPC | NCOPC NC NCOPC | NCOPC NC

1 3-Oichiarobenzens NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC NC NC

1 4-Oxchiarobenzene NCOPC NCOPC NC NCOPC NCOPC NC 368E-10 | 370E8-12 | NCOPRC NCOPC | 3708-10 § 114E-08 | 1 18E-10 | 1 15E-08
2 4 8-Trichiorophenal NCOPC NCOPC NC NCOPC NCOPC NC 4 45E-09 1 4 96E-19 NCOPC NCOPC | 430E-08 | 215E-10 | 2 39€-12 | 2 17E-10
2 4-Dichiorophenol NCOPC NCOPC NC NCOPC NCOPC NC NC NC NCOPC NCOPC NC NCOPC NCOPC NC

2 4-Dimethylphenol NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCORC NCOPC NC NCOPC NCOPC NC
2-Chiorophenot NCOPC | NCOPC NC NCOPC | NCOPC NC NC NC NC NCOPC NC NCOPC | NCOPC NC
2-Methyinaphinatene NCOPC | NCOPC NC NCOPC | NCOPC NC NCORC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
2-Niroaniine NCOPC NCOPC NC NCOPC NCOPC NC NC NC NCOPC NCOPC NC NC NC NC

3 Matnyiphencl/4 Methylphenol NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC

4 Chigroaniine NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NC NCOPC NCOPC NC

4 Niroaniine NCOPC | NCOPC NC NCOPC | NCOPC NC NC NC NC NCOPC NC NC NC NC
Benzo{a)anthracens T 28E-10 | 890E-12 | 737€-10 § 7O1E-10 | BSTE-12 | T10E-10 § NCOPC | NCOPC | NCORC | NCOPC NC 8 44E-00 | 66OE-11 | 851E-00
Benzo(a)pyrene 8 44E-09 | 103E-10 | 854E-00 | 776E-09 | 048E-11 | 7856-00 ] NCOPC | NCOPC | NCOPC | NCOPC NC 368E-08 } 449E-10 | 372E-08
|Benzo(bjftucranthane 100E-08 | 133E-11 ] 110€.080 | B03E-10 | 982E-12 | 8 13E-10 § NCOPC NCOPC NCOPC NCOPC NC 4 A9E-00 | S49€-11 | 4 85E-09
|Benzo(g h ijparylens NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NC NCOPC NCOPC NG
|Benzo(kftucranthene NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
is(2-Chiorosthyl)ether NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
bia(2 Ethyihexyl)phihalate NCOPC NCORC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC 4 1TE-0Q NC 4 17€-09
Dibanzo(a hjanihracens NCOPC NCOPC NC NCOPC NCORPC NC NCOPC NCOPC NCORC NCOPC NC 123€.08 | 180E-10 | 124E-08
Hexachlorobenzene NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCORC NCOPC NC NCOPC NCOPC NC
inceno{1 2 3-cd)pyrene NCOPC | NCOPC NG NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NG
{Naphthalene NCOPC | NCOPC NC NCOPC | NCOPC NC NC NC NCORC | NCOPC NC NC NC NC
Nitrobenzene NCOPC [ NCOPC NC NCOPC | NCOPC NC NC NC NCOPC | NCOPC NC NCOPC | NCOPC NC
Phenol NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NC NCOPC NCOPC NC
|Pesticides

44 DDE NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOFPC NRCOPC NCOPC NC NCOPC NCOPC NC
44 00T NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | ST8E-07 { NCOPC | S78E-O7 § 1290€-08 | 146E-10 | 131E-08
Aldnn 137E-00 | 166E-11 | 130E-00 § 274E-00 | 3 12E-11 | 277E-09 § NCOPC | NCOPC | NCORC | NCOPC NC 7 88E-09 | BTSE-11 | T TTE-09
slpha BHC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCORC NCOPC NC NCOPC NCOPC NC
beta BHC NCOPC | NCOPC NC NCOPC | NCOPC NC 322600 { 3I78E-11 | 118E-07 | NCOPC | 121€-07 § 111E-07 | 120609 | 1 13E-0T
{detta-BHC NCOPC NCORC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
Dieidnn 550€-09 | 8I5E-11 | SBBE-00 ]| 192E-08 | 218E-10 | 154E-08 § 4 B4E-08 | S2TE-10 | 903E-0T | NCOPC | 104E-08 § 145E-08 | 164E-10 | 148E-08
Endrin Katone NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
[gamma-BHC (Lindane) NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC | 108E-08 | NCOPC | 10BE-08 | 232E-08 NC 23208
{Heptachior NCOPC NCOPC NC NCOPC NCOPC NC ATGE-00 | S43E-11 | 2.20E-07 | NCOPC | 226E-07 | 161E-08 | 183E-10 | 182E08
{Heplachior epoxide NCOPC | NCOPC NC 223609 | 282E-11 | 225600 § NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NG
Herbicides

2457 NCOPC | NCOPC NC NCOPC { NGOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
240D NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC
MCPA NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
MCPP NCOPC | NCOPC NC NCOPC | NCOPC NC NC NC NCOPC | NCOPC NC NCOPC | NCOPC NC
[Pentachiorophenol 1 8BE-09 NC 166E-00 § 2 21E-08 NC 221E-08 | NCOPC NCOPC NCORC NCOPC NC i _2_0_E-07 NC 128E-07
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TABLE & 5

TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTIONMUTILITY WORKER RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RUFS

Q Central G 8outh
Combined Soil [ Total Combined 8oll Yotal Combined Soif Total
::;mtuam ing/Derm 8lat Risk m | Inhaiation | Risk__J In ) station Risk
s

Yolai PCBa 211E-08 | 230E-10 | 213E 08 | 6 21E-08 | 102E-08 } ©3I1E-08 || 4 J1E-Q07 | 4 77TE-O0 | 1 18E-04 | NCOPC 117E-04 § 4 BDE-06 | §41E-08 { 4 94E-08
Oioxin
2378-TCDOD-TEQ 8 31E-Q7 | BOPE-00 | B4OE-OT § 9 80E-07 | 9O9E00 | ODOE O7 || IV0E-07 | ISME-00 | 222E.08 | NCOPC 228E-05 § SG7E-08 | & 73IE-08 | 57IE-08
Metals
JAntimany NCOPC NCOPC NC KNG NC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
Arsenic 228E-08 | GO0E-00 { J18E-08B B 177TE-Q8 | 6O7E-09 | 246E-08 | 752E-00 | 297E-08 | NCOPC NCOPC | 105E.08 § NCOPC NCORC NC
Bandum NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPRC NCOPC NCOPC NC NCOPC NCORC NC
Berylilum NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NC NCOPC NCOPC NC
Cadmwm NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
Chromium NCOPC NCOPC NC NC 147E-07 | 147E-07 § NCOPC NCOPC NC NCOPC NC NC 541E-07 | 5M1EO7
Cobalt NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NC NCOPC NCORC NC
Copper NG NC NG NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Load NCOPC NCOPC NC NC NC NC NCOPC NCOPC NCOPC NCOPC NC NC NC NC
Manganese NG NC NC NC NC NC NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC
Mercury NCOPC NCOPC NC NC NC NC NC NC NC NCOPC NC NCOPC NCOPC NC
Nicke! NCOPC NCOPC NC NC NC NC NCOPC NCOPC NC NCOPC NC NCOPC NCOPC NC
Thalum NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC
Vanadium NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC
2inc NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC NCOPC | NCORC NC

T TR W RFLE L WA R 20T 8 IS WAL S S M T B T Ems RIZILS
o _— —— ta—— ——— - T ——
Ing/Dem - ingeston/Demmal Contact
NG Not Calcylated of no dose-response vaiue
NCOPC - Not a constituent of potential

cancern in this srea/medium
PCBs Polychiorinatled Biphenyls
RME - Reasonable Maximum Exposure
§VOCs S Organic C
TCOD TEQ - Tetrschiorodibanzo-p-dioxin
Toxic Equivalents Concentration

VOCa - Volatie Organic Compounds
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TABLE 6 6

TOTAL POTENTIAL HAZARD INDEX

CONSTRUCTIONUTILITY WORKER RME

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RUFS

[ G North P Q North
Combined Soll AA-C*-!-:‘:’ = Total Combined Soll Caschate [ Totl Combined 8ol Totel Combined Soil mmmu [ Total

Constituent Ing/Derm | nhatation m Tnhals HO W'ﬁ Vhalation | w HQ W HQ Tnhalstion [inRalation| HQ
IVocs R r— e .

112 Trichloroethane NCOPC | NCOPC | NCOPC | NCOPC NC Ncore | ncore | Ncopc | Mcorc NC NCORC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC

1 2 Dichiorosthane NCORC | NCOPC | NcOPC | Neopc NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NGOPC NC 619E08 | 152602 | 955E-04 | 362601 | 3786 01
1 2 Dichtorosthene (1olal) NCORC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC

2 Butanone (MEK) NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCORC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCORC | NCOPC NC

4 Mathyl 2 psntancne (MIBK) NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NGOPC | 148E-05 | 4 TOE-06 | 6 176-05 § NCOPC | NCOPC NC NCOPC | NCOPC | 623€-05 | 168E-04 [ 2208 04
Acelone NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NG NCOPC | NCOPC NC NCOPC | NCOPC | 378£-05 NC 378€-05
|Benzene 221E-02 | 314E+00 | NCOPC | NCOPC | 316E+00 § 304E-D3 | 4 38E-01 | 130E-02 | 280E-02 | 4 81E-01 | 4 94E-05 | 694E-03 | 899£.03 | 710E-05 | 1026-02 | 6426 03 { 1206-02 | 28702
Chiorobenzena §33E03 | 996601 | NCOPC | NCOPC | 100E+00 f 4 00E-03 | B.26E-01 | 4 72E-03 | 2.226-02 { 867E-01 § NCOPC | NCOPC NC NCOPC | NCOPC | 319803 | 150€-02 | 182602
Chioroform NCOPC | NCOPC | NCoPC | NCOPC NC NCORC | NCOPC | NCOPC | NCOPC NG NCOPC | NCOPC NC NCORC | NCOPC | NCOPC | NCOPC NC
Chioromethane NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
Dichioromathans NCOPC | NCOPC | Ncorc | nNcopc NC 250604 | 7.288-03 | NCOPC | NCOPC | 753603 f NCORC | NCOPC NC NCOPC | NCOPC | 890E-06 { 140€-05 | 2 386-08
Ethyibenzene 486E-03 | 252601 | NCOPC | NCOPC | 2866-01 § 127E-03 | 879602 | NCOPC | NCOPC | 891E-62 § 130E-04 | 701E-03 | 7 14E-03 | 1306-05 | 890E-04 | NCOPC | NCOPC | 7038-04
Tatrachioroaihane NCORC | NCOPC | NCOPC | NCOPC NG 113E04 | 221603 | NCOPC | NCOPC | 2326-03 § 258E-04 | 518803 | 541603 | 818606 | 1 62E-03 | SD4ED4 | 104E-04 | 2 34E-0)
Tatuene 326604 | 138601 | NCOPC | NCOPC | 135E-01 | NCOPC | NCOPC | NCOPC | NCOPC NG Ncopc | Ncorc NC NCOPC | NCOPC | NCOPC | NCOPC NC
Tnchiorosthylens NCORC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC 549€-04 | 501E-03 | 656603 | 1 14E04 | 100E-03 | 152603 | 4 04€-04 | 304803
Xylenes Total 117€-02 | 1426401 | NCOPC | NCOPC | 143€+01 § 3276-03 | 398E+00 | NCOPC | NCOPC | 396€+00 § 3 18E-04 | 384E-01 | 384E-01 | 485608 | 581602 | NCOPC | NCOPC | 581802
$VOCs

1 2 Diehiorobenzens NCOPC | NCOPC | NCOPC | NCOPC NC 982E-04 | 171608 | NCOPC | NCOPC | 979€.04 § NCOPC | NCOPC NC NCOPC | NCOPC | NCopC | NeCOPC NC

1 3 Oichiorabenzene NCOPC | NCOPC | NCOPC | NCOPC NC 222603 | 986608 | NCOPC | NCOPC | 222603 | NCORC | nCoPC NG NCOPC | NCOPC | Ncoec | NCOPC NC

1 4 Dichiorobenzena 281E-04 | 386E-07 | NCOPC | NCOPC | 261E-04 | 666E-04 | 886807 | NCOPC | NCOPC | s e7E-04 | 3726-04 | 581607 | 372604 | NCOPC | NCOPC | Ncope | Ncorc NC

2 4 6-Trichlorophenol 1 15€-02 NC NCOPC | NeoPC | 1 188-02 | 102601 NC 280801 | NCOPC | 38TE-01 | NCOPC | NCOPC NC 163802 NC | B41E+00 | NCOPC | 843€+00
2 4-Dichioraphenol NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | 341E03 | NCOPC | 341E-03 § NCOPC | NCOPC NC 2 88E-03 NC 181E+00 | NCOPC | 182600
2 4-Oimethylphenol NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | Ncopc | Ncopc | NcoPC NC NCoRC | NcoPC NC NCOPC | NCOPC | 2596-0¢ | NCOPC | 2 50604
2 Chiorophenol NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | 108E-03 | NCOPC | 108E:03 | NCOPC | NCOPC NC NCOPC | NCOPC | 288E-02 | NCOPC | 2 586 02
2 Methytnaphthaiens NCORC | NCOPC | Ncope | Ncoec NC 145€-03 | 438E-04 | NCOPC | NCOPC | 189603 | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC

2 Nivoaniline NC 822606 | NCOPC | NCOPC | 8226-05 NC 2 04€-03 NC NCOPC | 204E-03 § NCOPC | NCOPC NC NC 2 03E-04 NC NCOPC | 2 03E-04
3 Methyiphenol4 Methylghenol NCOPC | NCOPC { NCOPC | NCOPC NC NCOPC | NCOPC | 192604 | NCOPC | 1026-04 | NCOPC | NcCOPC NC NCOPC | NCOPC | 481E.04 | NCOPC | 4 81E-04
4 Chioroaniine NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | 107602 | NCOPC | 107E-02 | NCOPC | NCOPC NC NCOPC | NCOPC | 238E-02 | NCOPC | 238802
4 Nitroarviine NCOPC | NcOPC | Ncorc | Ncoec NC SB5E-02 | 166603 | 127E-03 | NCOPC | §84E-02 | NCOPC | NCOPC NC NCOPC | NCOPC | 194E:03 | NCOPC | 1948-03
Banzo(sjenthracens NC NC NCOPC | NcOPC NC NC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NC NC NCOPC | NCOPC NC
Benzo(a)pyrene NC NC NC NCOPC NC NC NC NCOPC | NCOPC NC NC NC NC NC NG NCOPC | NCOPC NC
lasnzo{bucranthene NC NC NC NCOPC NC NC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NC NG NCOPC | NCOPC NC
1Banzo(g h perylens NCORC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
|Banzo(kfiuoranthens NCORC | NCOPC NC NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NG NCOPC | NCOPC NC NCOPC | Ncopc | NCore | Ncope NC

b 3(2-Chioroathylether NCOPC | NCOPC | NCOPC | NCOPC NC NC NC Ncorc | Ncore NG NCOPC | NCOPC NC NCOPC { NCOPC | NCoPC | NeOPC NC
bis(2-Ethythexylpnthaiate ncopc | ncopc | ncoec | ncopc NG NCOPC | NCOPC | NCOPC | NCOPC NG NCORC | NCOPC NC NCOPC | NCOPC | NCopC | NcoPC NC

0 benzo(a hjanihracens NC NC NC NCOPC NG NC NC NCOPC | NCOPC NC NCOPC | NCOPC NG NC NC NCOPC | NCOPC NC
Hexaghlarobanzans NCORC | NCOPC | NCOPC | NCOPC NC 9 S4E-04 NC NCOPC | NCOPC | 9854E-04 § NCOPC | NCOPC NC NCORC | NCOPC | NCOPC | NCOPC NG
indeno{1 2 3 cd)pyrene NCORC | NeCOPC NC NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
{Napninatene NCOPC | NCOPC | NCOPC | NCOPC NC 207604 | 899606 | 263603 | NCOPC | 309E-03 | NCOPC | NCOPC NC NCORC | NCOPC | 583£-03 | NcoPC | 5536 03
N trobenzene NCOPC | NCOPC | NCOPC | NCOPC NC 388E-03 | 363606 | 17703 { NCOPC | B47E-03 | NcoPC | NcoPC NC NCOPC | NCOPC | 287€-02 | NCOPC | 287E 02
Phenol NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | 118E04 | NCOPC | 116E-04 § NCOPC | NCOPC NC NCOPC | NCOPC | 248E-04 | NCOPC | 2456 04
Pesticides

44 ODE NCOPC | NCOPC | NCOPC | NCOPC NG 1 10E 02 NC NCOPC | NCOPC | 1106-02 | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
44 00T NCOPC | NCOPC | NCOPC | NCOPC NG 19302 NC Neope | nNcorc | 193802 | Ncopc | ncopc NC NCORC | NCOPC | NCOPC | NCOPC NC
Aldnin 4 DOE-03 NC NCOPC | NCOPC | 4 00E-03 | 2 50E-02 NC NCOPC | NCOPC | 280602 | ncopc | Ncopc NC NCOPC | NCOPC | NCOPC | NCOPC NC
aioha BHC Ncopc | NCOPC | Ncopc | Ncopc NC B 32E-04 NC NCOPC | NCOPC | 8326-04 | NCOPC | NcOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
bata BHC NCOPC | NCOPC | NCOPC | NCOPC NC 117602 NC 191E-04 | NCOPC | 118E-02 | NCOPC | NCOPC NC NCOPC | NCOPC | 103€-03 | NCOPC | 103E-03
deita BHC 1 68€-03 NC ncore | Ncopc | 168E03 | Ncopc | Ncopc | Ncope | Ncoec NC NCORC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
Diekirin 127602 NC NCOPC | NCOPC | 127€-02 | 1 66E-01 NC NCOPC | NCOPC | 1668-01 § 942604 NC 942E 04 [ 194603 NC NCOPC | NCOPC | 194603
Endrin Ketone NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC { NCOPC | NCOPC NC NCoPC | ncoPc NC NCOPC | NCOPG | 244E-04 | NCOPC | 2448 04
gamma BHC (Lindane) 1 60E-03 NC NCOPG | NCOPC | 160E03 § NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
|Heptachior 9 266-04 NC NCOPC | NCOPC | 9 26E-04 | 3 30€-03 NC NcopC | ncopc | 330603 | wcorc | ncorc NC NCOPC | NCOPC | NCOPC | NCOPC NC
Heptachior spoxide 802€-03 NC NCOPC | NCOPC | 802E-03 | 348€-02 NC NCOPC | NCOPC | 3466-02 | NCOPC | NCOPC NC NCOFC | NCOPC | NCOPC | NCOPC NC
Herbicides

2487 NCORC | NCOPC | NCOPC | Ncopc NC NCOPC | NCOPC | 103604 | NCOPC | 103E 04 | NCOPC | NCOPC NC NCOPC | Ncope | NCopC | neopc NC
240 NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | 121€-03 | NCOPC | 121803 | NCOPC | NCOPC NC Ncopc | Ncoec | 128801 | NcoPC | 1 28600
MCPA NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC 175€-02 NC 178602 | NCOPC | NCOPC | NCOPC | NCOPC NC
MCPP NCORC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCopC | NcoOPC NC
Pentachiorophenc NCOPC | NCOPC | NCOPC | NCOPC NC NcoPc | Ncopc | 221E-02 | nNeopc | 221802 § ncore | ncope NC 9 0SE-D4 NC 131601 | ncopc | 131801
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TABLE 6-6

TOTAL POTENTIAL HAZARD INGEX
CONSTRUCTIONMUTILITY WORKER RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RUFS

ENSR INTERNATIONAL

Pags 2014

o O North [ Q North
Combined Soil AA-O-1-18 Total Combsined 3ol Leachate Total Combined $oil Total Combined 3ol Leachate Total
:‘o:::muon! hE. Inhslation [ in . | Inhaiation HQ ﬁ nhalatio 3 HQ HQ nhalation HQ
Total PCBs 2 53E+00 NC NCOPC | NCOPC | 283E+00 § 2 5TE+01 NC 281E+00 1 NCOPC | 285E+01 § 143E-01 NC 1 43E-01 § 4 58E-01 NC 534E-02 | NCOPGC | 511E-01
Dioxin
23787C0D TEQ NC NC NCOPC | NCOPC NC NC NC NC NCOPC NC NC NC NC NC NC NCOPC | NCOPC NC
Metais
Aatmony NCOPC | NCOPC | NGOPGC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC 6 TOE-03 NC 134E-04 | NCOPC | 682E-03
Arsenic NCOPC | NCOPC | 505E-04 | NCOPC | 505E-04 § 692€-03 NC NCOPC | NCOPC | 592E-03 || 27043 NC 270E-03 § 248E-03 NC NCOPC | NCOPC | 248E-03
Banum NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC 6B2E-03 | 407E-02 | NCOPC | NCOPC | 4 75E-02
Berylium NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCORC NC NCOPC | NCOPC | NCOPC | NCOPC NC
Cadmium NCOPC | NCOPC | NCOPC | NCOPC NC 1 89€-02 NC NCOPC | NCOPC | 169€-02 § 281E-03 NC 281E-03 § 3T1EDS NC NCOPC | NGOPC | 3 71E-03
Chromium NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC } NCOPC NC
Cobalt NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
Copper NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC { NCOPC | NCOPC NC
Lead NCOPC | NCOPC NC NCOPC NC NCOPC [ NCOPC | NCOPC | NCOPC NC NCOPC ) NCORC NC NC NC NCOPC | NCOPC NC
Manganoua NCOPC | NCOPC | 802E-04 | NCOPC | 692E-04 § NCOPC | NCOPC | 304E-03 | NCOPC { 304E-03 § NCOPC | NCOPC NC NCOPC | NCOPC | 304€-04 | NCOPC | 3 04E-04
Mercury NCOPC { NCOPC | NCOPC | NCOPC NC IB4E-Ot | 7B0E-D3 | NCOPC | NCOPC | 302E-01 § NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
Nickel NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | 115E-04 | NCOPC | 115E-04
Thalium NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | 120E-04 { NCOPC | 120€E-04 § NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
Vanadum NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
2inc NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCORPC | NCOPC | t37E-04 | NCOPC [ 137E-04
Yool Hfl 2 616+ mw-mm TR T R L L Tarar] LU C TN S L S A S Y SN KL
oy ———" ——" — — e — ——— - ——— — ——

ing/Derm - IngestiorvDermal Contact

H! - Hazard Index

HQ Hazard Quotient

NC  Nat Calculsted of No dose-résponae value

NCOPC - Not a constituent of potential
concern in this area/medium

PCBs - Polychiorinated Biphenyls

RME - Reasonable Maumum Exposure

SVOCs Organic C. s

TCOD TEQ - Teirachiorodibenzo-p-gioxin
Toric Equivaients Concentration

VOCa Voiatie Orgamc Compounds

August 31 2003
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TABLE G 8

TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTIONATILITY WORKER RME
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RUFS
Q Cantrsl G South R $
Combined 8ol Total Combined Soi Total Combined Soll Leschate Total Combined $0ii Total

Consuyey (Egbers Tehaisior) o _{egbem Tintuiten] vo LepPem [ihsiics wgem [nraiwior o _ Dipors [whisior] o
11 2 Tnehlorosthane NCOPC NCGPC NC NCOPC NCOPC NC 1 32€-04 NG NCOPC NCOPC 1 32E-04 NCOPC NCOPC NC
12 Dichigroathane NCOPC NCOPC NC NCOPC NCOPC NC 273E-04 | 313602 § 2.226-02 | B4A2E+0Q | 8 48E+QQ NCOPC NCOPC NG

1 2 Dichloroathenes (tolal} NCOPC NCQPC NC NCOPC NCOPC NC 1 14E-04 NC 9 77E-03 NC 9 88E-03 NCOPC NCOPC NC

2 Butanone (MEK) NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC 4 47E-08 | S530E-03 | 53503 NCOPC NCOPC NC

4 Methy! 2 pentanone (MIBK) NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC B 32E-04 { 382E-03 | 445E-0)
Acslons NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC 8§ 84E-04 NC 8 B4E-04 NCOPC NCOPC NC
Benzeane NCOPC NCOPC NC 131€-05 1 90E-03 191€E-03 § 230€-03 | 877603 103E-01 1 92€.01 3 08E-01 1 54E-03 | 5 84E-03 7 30€E-03
Chlorobenzens NCOPC NCOPC NC NCOPC NCOPC NC 490803 | 258E-02 [ 361E-03 | 160E-02 | 512E-02 ] 999E-03 | 5 ME-02 | 8 34E-02
Chioroform NCOPC NCOPC NC NCOPC NCOPC NC 821€-08 | 4 16E-04 | 272€-03 | 343E-02 | 3 78E£-02 NCOPC NCOPC NC
Chioromethane NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
Dichioromathans NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC 380E-04 | 8 01E-O4 | © 61E-O4 1 G4E-04 | 15TE-04 | 3 20E-04
Ethyibsnzene NCOPC NCOPC NC S83E-05 | 31TE-03 | 3 23€-03 § 2 7OE-08 | 3 39E-08 NCOPC NCOPC 6 09E-08 183E-03 | 230E-03 | 4 13E-0)
Tetrachiorosthane NCOPC NCOPC NC NCOPC NCOPC NC T41E-03 | 288E-03 | 213E-01 4 15€-02 | 2 86E-O1 S4PE-O4 | 203E-04 | 7 52E-04
Toluarne NCOPC NCOPC NG 144E-04 | STTE-02 | STOE-02 | 282E-04 { 2755-03 | 838801 | 408B-02 | 5 02E-02 | 499€-03 | 8322E-02 | 572E-02
Trichioroathyiane NCOPC NCOPC NC 280E-08 | 254E-04 | 282E-04 | 1.22E400 { T 20E-01 114E+01 | 303E+00 | 1 64E+01 | 1 A3EQ1 T83E-02 | 2 1M1E-
Xylenes Totai NCOPC NCOPC NG 211604 | 252E-01 2 52E-01 7 44E-05 | 2 30E-03 NCOPC NCOPC 2 38E-03 § 8 11E-03 1 88E-01 t B2E-01
8VOCs

1,2 Dichlorobenzene NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC

1 3-Dichlorabenzens NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC 2.22E-03 | 9 80E-08 | 2.22E-03
1 4 Dichlorobenzens NCOPC NCOPC NC NCOPC NCOPC NC I S6E-05 | 528E-08 NCOPC NCOPC 3STE-O5 § 1 11E-03 | 104E-06 | 1 11E-03
2 4 6-Trichiorophenol NCOPC NCOPC NC NCOPC NCOPC NC 2 83E-01 NC NCOPC NCOPC 2 83E-0t 1 37E-02 NC 137E4Q02
2 4 Dichlorophenol NCOPC NCOPC NG NCOPC NCOPC NC 4 7T0E-02 NC NCOPC NCOPC | 4 70E-02 NCOPC NCOPC NC

2 4 Dwnethyipheno! NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC

2 Chiorophenat NCOPC NCOPC NC NCOPC NCOPC NC 3 1TE-03 NC 3 5RE-02 NCOPC 391802 NCOPC NCOPC NC

2 Mathyinaphihalene NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC

2 Nitroanhine NCOPC NCOPC NC NCOPC NCOPC NC NC 9 24E-08 NCOPC NCOPC 9 24€-08 NC 1 51E.04 181E-04
3 Methylphenal/4 Methylphenol NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC 4 38E-03 NCOPC 1 35E-03 NCOPC NCOPC NC

4 Chioroaniiine NCOPC NCQPC NC NCOPC NCOPC NC NCOPC NCOPC 107E-0% NCOPC 107E-01 NCOPC NCOPC NC

4 Nuroaniline NCOPC NCOPC NC NCOPC NCOPC NC 4 83E-04 137€-05 { 3 28E-02 NCOPC 3 30E-02 3 16E-03 | 9 39€-05 | 3 26E-03
|Benzo{a)anthracens NC NC NC NC NC NC NCOPC NCOPC NCOPC NCOPC NC NC NC NC
|Banzo{a)pyrane NC NC NC NC NC NC NCOPC NCOPC NCOPC NCOPC NC NC NC NC
1Benzo(b)fiuoranthene NC NC NC NC NC NC NCOPC NCOPC NCOPC NCOPC NC NC NC NC
1Banzo(g h 1jperylens NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC 326E-01 NCOPC 3 26€-01 NCOPC NCOPC NC
{Benzo{x fluoranthene NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
bis(2-Chioroethyl)sther NCOPC NCOPC NC NCOPRC NCOPG NC NCOPC NCOPC NCORC NCORC NC NCOPC NCOPC NC
vis(2 Ethyihexy!jonhthalate NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC 1 04€ 03 NC 1 D4E-03
Oibsnzo(a hjanthracens NCOPC NCOPC NC NCOPC NCOPRC NC NCOPC NCOPC NCOPC NCOPRC NC NC NC NC
Hexachiorobenzane NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
indeno(t 2 3 cd)pyrene NCOPC NCOPC NC NCOPC NCORC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
Naphthaiens NCOPC NCOPC NC NCOPC NCOPC NC 213E-04 | 6 44E-08 NCOPC NCOPC 2 TTE-04 I 4TE-O4 1 056-04 | 45IE04
INWwobenzene NCOPC NCOPC NC NCOPC NCOPC NC 4 83E-03 | 4 TéE-06 NCOPC NCOPC 4 BBE-03 NCOPC NCOPC NG
Phano) NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC 3 35E-02 NCOPC 3 35E-02 NCOPC NCOPC NC
|Pesticides

44 DOE NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
44 DDT NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC 23TE-01 NCOPC 237E-01 § 533603 NC 533€E-03
Aldnn 1 89€-04 NC 1 BOE-O4 § 3 TOE-O4 NC I TOE-04 NCOPC NCOPC NCOPC NCOPC NC 1 08E-02 NC 1 08E-03
alpha BHC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
beta BHC NCOPC NCOPC NC NCOPC NCOPRC NC 4 18E-04 NG 1 52E-02 NCOPC 1 STE-02 1 44E-02 NC 1 44E-02
deita BHC NCOPC NCOPC NC NCOPC NCORC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
Dieidrin 4 BOE 04 NC 4 B9E-04 1 88E-03 NC 1 68€E-03 | 4 08E-03 NC 8 80E-02 NCOPC 9 10€-02 1 27€-03 NC 1 27E-03
Endr n Kelona NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
gamma BHC (L ndane) NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC 189€403 NCOPC 1 89E-03 § 4 16E-03 NC 4 16€03
Heptachlor NCOPC NCOPC NC NCOPC NCOPC NC 1 48E-04 NC § 886€-03 NCOPC 7TO01E-D3 § 4 90E-04 NC 4 99E-04
Haplachlor spoxida NCOPC NCOPC NC 1 32E-03 NC 1 32E-03 NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
{Harbicides

2457 NCOPC NCOPC NC NCOPRC NCORC NC NCOPC NCOPC NCOPC NCORC NC NCOPC NCOPC NC
24D NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC 4 S4E-03 NCORC 4 94E-03 NCOPC NCOPC NC
MCPA NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
MCPP NCOPC NCOPC NC NCOPC NCOPC NC 103E-02 NG NCOPC NCOPC 103€-02 NCOPC NCOPC NC
Peniachiorapheno! 3 62€ 05 NC 3 82E-08 } 4 30E 04 NC 4 30E 04 NCOPC NCOPC NCOPC NCOPC NC 2 “5-03 NC 2 44E-0)

August 31 2003
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TABLE 8-8
TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTIONUTILITY WORKER - RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RUFS
Q Central Q South R []
Combined Soll _ Total Combined Soit Totel Coachate Total Combined $oil Total
onstituen . , Ll
:ce: tuent n ation HQ nhslation WQ HQ & Q
Total PCBs 3 69€-02 NC I B69E-02 § 1 S1E-01 NC 161€-01 | 7 B4E-01 NC 204E+02 { NCOPC | 204E+02 § 8 S0E+00 NC 8 56E+00
Dioxin
23 78-TCOD-TEQ NC NC NC NC NC NC NC NC NC NCOPC NC NC NC NC
Metals
Anumony NCOPC NCOPC NC 7 64E-03 NC 7 84E-03 § NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
Arsenic 3 S5E.03 NC 3 55E-03 § 276E-03 NC 27803 § 1 17E-D3 NC NCOPC NCOPC | 117E-03 § NCOPC NCOPC NC
Banum NCOPC NCOPC KC NCOPC NCOPC NC NCOPC NRCOPC NCOPC NCOPC NC NCOPC NCOPC NC
Barylhum NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC | 3184E-04 | NCOPC | 354E-04 §J NCOPC NCOPC NC
Cadmum NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCORC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Chromium NCOPC NCOPC NC 204E-03 | BS4E-03 | 108E-02 § NCOPC NCOPC | 738E-03 | NCOPC | 736E-03 § 7851E-03 | 3 15E-02 | 3 00E-02
Cobalt NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | 322E-04 | NCOPC | 322E-04 § NCOPC | NCOPC NC
Copper 275E-02 NC 278E-02 | NCOPC NCOPC NC NCOPC NCOPRC NCOPC NCOPC NC NCOPC NCOPC NC
Lead NCOPC NCOPC NC NC NC NC NCOPC NCOPC NCOPC NCOPC NC NC NC NC
Manganase 8 9BE-03 | 170E-01 | 179E-01 § 592E-03 | 112EQ1 | 118E-01 NCOPC NCOPRC | 4.228-02 | NCOPC | 422E-02 } NCOPC NCOPC NC
Mercury NCOPC | NCOPC NC 382E-03 | TAGE-05 | 390€-03 | 748E-01 | 153E-02 | 147E03 | NCOPC | 783E-01 } NCOPC | NCOPC NC
Nickel NCOPC NCOPC RC 8 09E-03 NCOPC NCOPC | 670E-04 | NCOPC | BTOE-04 § NCOPC NCOPC NC
Thallium NCOPC | NCOPC NC NCOPC NCOPC | NCOPC | 390E-03 | NCOPC | 390E-03 § NCOPC { NCOPC NC
Vanadium NCOPC NCOPC NC NCOPC NCOPC NCOPC | 208E-04 | NCOPC | 208E-04 | NCOPC NCOPC NC
2ine NCOPC | NCOPC NC NCOPC NCOPC | NCOPC | 182E03 | NCOPC | 182E-03 § NCOPC | NCOPC NC
KELZIE T T T T T R T T
Notes
Ing/Qarm - Ingestion/Dermal Contact
H) Hazard Index
HQ Hazard Quotient
NC  Not Calculaled of no dose-responss value
NCOPC - Not a constituent of potential
concern in this area/medium
PCBs - Polychlonnated Biphenyis
RME Reasonable Maximum Exposure
SVOCs - Semivolatile Organic Compounds
TCOD - TEQ - Tetrachioradibenzo-p-dioxin
Toxic Equivalants Concantration
VOCs - Volstle Organic Compounds
August 31 2003
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TABLE 6.7

TOTAL POTENTIAL CARCINQGENIC RISK
TRESPASSING TEENAGER - RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA Z RIFS

] Q Contral
Surface 8ol AA-O-1-16]~ Yotal Total Surface Sol Totsl

c;v‘\;ﬂm'm n, In __{Flﬁ_—nhﬂn Risk Risk In Risk
1 12 Trchloroethant NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPT | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NGOPC NC
1 2-Dichiorosthane NCOPC | NCOPC | NCOPC NC NCOPC | NCOPGC | NCOPC NC NCOPC { NCOPC NC NCOPC | 442E-09 | 520E-00 | 902E-00 | NCOPC | NCOPC NC
1 2 Dichiorosthene (total NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
2 Butanona (MEK NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
4 Mathyl-2 pentanone (MIBK NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NC NCOPC § NCOPC NC
Acelone NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NC NCOPC | NCOPC NC
denzene NCORC | 3 84E-07 | NCOPC | 134E-0T | NCOPC | 290E-08 | 3 98E-10 | 2694E-08 § NCOPC | 988E-10 | 988E-10 ] NCOPC | 838E-10 | 172E-10 | 101E-09 § NCOPC | NCOPC NC
Chicrobenzene NCOPC NC NCOPC NC NCOPC NC NC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NC NCOPC | NCOPC NC
Chiaroform NCORC | NCOPC { NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Chicromethane NCORC } NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Dichioromethant NCOPC | NCOPC | NCOPC NC NCOPC | 780E-09 | NCOPC | TB0E-08 § NCOPC | NCOPC NC NCOPC | NCOPC | 301E-12 | 301E-12 § NCOPC | NCOPC NC
Ethytbenzene NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NC NCOPC NG NCOPC NC NCOPC | NCOPC NC
Tetrachioroathene NCOPC | NCOPC | NCOPC NC NCOPC | T80E-00 | NCOPC | 780E-00 | NCOPC | SS0E-08 | JB0E-08 § NCOPC | 6.72€-00 | 180E-10 | 820E-00 § NCOPC | NCOPC NC
Tolsne NCOPC NC NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Trichioroathyland NCOPC | NCOPC [ NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | 434E-08 | 4 34E-08 § NCOPC | S49E-00 | 199E-00 | T48E-090 § NCOPC | NCOPC NC
Xylanea, Tots NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NC NCOPC NC NCOPC NG NCOPC | NCOPT NC
$VOCs

2 4 8-Trichlarophano NCOPC [ NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCORC | NCOPC NC
2 4-Dichioropheno NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NG NCOPC | NCOPC NC
2 Nitroaniline NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC } NCOPC | NCOPC NC NCOPC { NCOPC NC
4-Chioroaniing NCOPC | NCOPC | NCOPC NC HNCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
4 Nitrowniline NCOPC | NCOPC | NCOPC NC NCQPC { NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
|Benzo(a)anthracent NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
{Benzo(s)pyrene NCOPC ) NCOPC [ NCOPC NC NCOPC | NCOPC | NCOPC NC IMELS | 162E-12 | 381E-08 § 1 02ED7 | 438E-12 | NCOPC | 102E-07 § NCOPC | NCOPC NC
Benzo(b)uoranthent NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Dibenzoga hjanihracane NCOPC { NCOPC | NCOPC NC NCOPC { NCOPC | NCOPC NC NCOPC | NCOPC NC 211E08 | 894E-13 | NCOPC | 211E-08 | NCOPC | NCOPC NC
|Pesticides

44 00T NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCQOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
beta BHC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Diaidria 599E OB | 228E-12 | NCOPC | 8 HOE-G8 § NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
gamma 8HC (Lindans) NCORC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC { NCOPC | NCOPC NC NCOPC | NGOPC NC
|Haptachi NCOPC | NCOPC | NCOPC NC NCOPC [ NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
{Harbicides

MCPA NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC KC NCOPC | NCOPC NC
MCPP NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NGCOPC | NCOPC NC NCOPC { NCOPC NC
|Pentachioropheno NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
PCBs

Tolsl PCBs 485E-07 | 188E-11 | NCOPC | 4 85E-07 § 206E-08 | 738E-10 | NCOPC | J08E-05 § 3Q3E-0T | 109E-11 | 3 03E-0T § 80GE-08 | 291E-12 | NCOPC | 808E-080 | 1 19E-O7 | 4 01E-12 | 1 11E-07
Dioxin

23738 7CDD-TEQ 109€-05 { 381E-10 } NCOPC | 101€-08 [ 882E-05 | 217E-08 | NCOPC | R62E-05 § NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC S61E-08 | 213E-10 ) 58IE 06
Metals
Antimony NCORC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Arsenic NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC 2B0E-07 | JO0BE-10 | 281E-07 § NCOPC } NCOPC | NCOPC NC 140E-07 | 153610 | 140€-07
Cadmium NCOPC | NCOPC | NCOPC NC NCOPC [ NCOPC | NCOPC NC NCOPC | NCOPC NC NC 4 82E-10 | NCOPC | 4 S2E-10 § NCOPC | NCOPC NC
Chromium NCORC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC [ NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Lead NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC [ NCOPC | NCOPC NC NCOPC | NCOPC NC

@ NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NG NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Mercury NCOPC | NCOPC | NCOPC NC NC NC NCOPC NC NCOPC | NCQPC NC NCOPC | NCOPC ) NCOPC NC NCOPC | NCOPC NC
TR 2 B LS AN KA L SR 10 FALS AR S LS N1 WAL SRS AR £10 RS SR AL LI SLN

Notes

ing/Derm  Ingsspon/Oarmal Contact

NC  Not Calculated or no dose-response veiue

NCQOPC  Nol a constituent of polenual

concam in this srsaimedium

PCBs  Polychionnaied Biphenyis

RME  Raessonable Maumum Exposure

SVOCs Semivolauie Crgamc Compounds

TCDO - TEQ  Tetrachirodibenzo-p-diow.n

Touic Equivatents Concentratior
VOCs Volaula Organic Compounds

RME trespassing teanager summary'c
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TABLES 7

TOTAL POTENTIAL CARCINOGENIC RISK
TRESPASSING TEENAGER RME
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RIFS

R [] River
Total Soll M-R-v%] % Max Veive[  Total ‘ﬁ ﬁ Tousl  JBurfuce Wawr [ Sediment]  Total
Canstiiuen ol Risk Risk ﬁ Ha
L) —— _P—g‘_ﬁ— e ———
112 Trichioroethane NCOPC | NCOPC | NCOPC | NCOPC NC NCORC | 160E-08 { NCOPC | NCOPC NC 180E-09 § NCOPC | NCOPC NC NCOPC NCOPRC NC
12 Dehlorosthane NCOPC | NCOPC | NCOPC | NCOPC NC NCORC | 181E-08 { NCOPC | 104EQT | 1 04E-07 | 1 19E-0T | NCOPC | NCOPC NC NCOPC NCOPC NC
12 Dichlorosthena (total NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC NC NCOPC NC NC NC NCOPC | NCOPC NC NCOPC NCOPC NC
2 Butanons (MEK NGGPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCORC | NCOPC NC NC NC NCOPC | NCOPC NC NCOPC NCOPC NC
4 Mathyt-Z pantanone (MIBK NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC NC NC NCOPC NCOPC NC
|Acetone NCOPC | NCOPC | NCOPC { NCOPC NC NCOPC | NCOPC | NCOPC NC NC NC NCOPC | NCOPC NC NCOPC NCORC NC
|Benzene NCOPC | 150E 10 | 1T6E 10 ] NCOPC | 326E 10 ) NCOPC | 211E-09 | T92E 13 | 231E-09 | 2B1E-09 | € 62E-09 § NCOPC | 141E-00 | 141E-09 NCOPC NCOPC NC
Chicrobenzene NCOPC | NCOPC | NCOPC { NCOPC NC NCOPC NC NC NC NC NC NCOPC NC NC NCOPC NCOPC NC
Chiorotorm NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | 118E-00 | NCOPC | 425809 } 4 25E-00 | 544E-00 | NCOPC | NCOPC NC NCOPC NCOPC NC
Chioromathane NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | 812E 14 | NCOPC | 6 12€ 14 { 8 12E 14 § NCOPC | NCOPC NC NCOPC NCOPC NC
| Oichiccomathane NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC { NCOPC | NCOPC | 103€ 10 | 103E 10 { 103E 10 § NCOPC | B0RE 10 | 809€ 10 NCOPC NCOPC NC
Ethyibanzene NCQPC NC NCOPC | NCOPC NG NCOPC NC NCOPC | NCOPC NG NC NCOPC NC NC NCQPC NCOPC NC
Tatrachiorosthens NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | 348E-08 | NCOPC | 672E-08 | 6 72E-08 | 102607 § NCOPC | 282€-09 | 2.52E-09 NCOPC NCOPC NC
Toens NCOPC NC NCOPC | NCOPC NC NCOPRC NC NCOPC NC NC NC NCOPC NC NC NCOPC NCOPC NC
Trichioroethylen: NCOPC | 135E-09 } NCOPC | NCOPC | 13SE-09 I NCOPC | 103E-05 | NCOPC | 11TE-05 { 1 17E-08 | 2 19E-08 § NCOPC | 114E-08 | 1 14E-00 NCOPC NCOPC NC
Xytenes Tota NCOPC NC NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC NC NCOPC NC NC NCOPC NCOPC NC
$VQCs NC
2 4 8-Tnchloraphano NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 219E-09 | 8.93E 14 | 219E-09 NCOPC NCOPC NC
2 4 Dichioropheno NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC { NCOPC NC NC NCOPC | NCOPC NC NC NCOPC NC
Z Nitrogmine NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NC NC NCOPC NCOPC NC
4 Chioroaniline NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC NC NCOPC NC
4 Nitrosniing NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NC NC NCOPC NCOPC NC
SBEE 09 [ 249E 13 | NCOPC | NCOPC | 5B80E-08 | NCOPC | NCOPC | NCOPC ) NCOPC NG NC 4 85E-08 | 193E 12 | 4 35E-08 NCOPC NCOPC NC
1Benzo(a)yrane SQ8E 08 | 284E 12 | NCOPC | NCOPC | 598E-08 § NCOPC | NCOPC | NCOPC | NCOPC NC NC 307E-07 | 130€ 11} 307E-Q? NCOPC NCOPC NC
|Benzo(biuoranthane TBIE09 | 328E 13| NCOPC | NCOPC | 78B8E-09 B NCOPC | NCOPC | NCOPC | NCOPC NC NC J76E-08 | 189 12 | 3 78E-08 NCOPC NCOPC NC
Obanzo(s hjanthracens NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCORC | NCOPC | NCOPC NC NC 102607 | 4356 12 { 102E-07 NCOPC NCOPC NC
|Pesticidas NC
44 00T NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 132E07 | 423€ 12| 132E07 NCOPC NCOPC NC
beta BHC NCQPC NCOPC NCOPC NCOPC NC NCOPC NCORC NCOPC NCOPC NC NC 114E-08 | IV8E 19 ] 1 14E-08 NCOPC NCOPC NC
Diglairin J04E 07 | 337 12 | NCOPC | NCOPGC | 104E O7 § NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC { NCOPC NC NCOPC NCOPC NC
gamma BHC (Lindane) NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCORC | NCOPC | NCOPC NC NC 23Te07 NC 237E07 NCOPC NCOPC NC
Heptachior NCOPC { NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC } NCOPC | NCOPC NC NC 164E-07 | S32E 12 | 1B4E 07 NCOPC KCOPC NC
Herbicides NC
MCPA NCOPC | NCOPC | NCOPC { NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC NC NCOPC NC
MCPP NCOPC | NCOPC | NCOPC | NCOPC KC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC NC NCOPC NC
Penlachiorophenc NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCORC | NCOPC | NCOPC NC NC 128608 NC 1 28E-08 NCOPC NCOPC NC
PC8s NC
Total PCBs 220E 07 [ T9SE 12 | NCOPC | NCOPC | 220€-07 § NCOPC | NCOPC | NCOPC | NCOPC NC NC 438E-08 | 137E-09 | 435E-08 NCOPC NCOPC NC
Dloxin NC
23787COD TEQ 207E-08 | 100 10 | NCOPC | NCOPC | 287E-08 § NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC NCQPC NCOPC NC
Meotals
{Antimony NC NC NCOPC | NCORC NC NCOPRC | NCORC | NCOPC | NCOPC NC NC NCQOPC | NCOPC NC NCOPC NCOPC NC
Arsenic 146E 07 ( 159€ 10 | NCOPC | NCOPC | 148E-0T | NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC NCOPC 219E-08 | 2 19€ 08
Cadmium NCOPC | NCOPC | NCOPC { NCOPC NC NCOPRC | NCOPC | NCOPC | NCOPRC NC NG NCOPC | NCOPC NC NCOPC NCOPC NC
Chromium NC 8 92E-08 | NCOPC | NCOPC | S92E 09 § NCOPC | NCORC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC NCOPC NCOPC NC
Lead NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC NCOPC NCOPC NC
[Mangsnase NC NC NCOPC NC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC { NCOPC NC NCOPC NCOPC NC
Mercury NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC NCOPC NCOPC NC
- 0 ERA S IRALASMRUAL LR L 51 WAL LS BALTLIRBLTIS RS S ARALZ LILE:S LR RAL LI AL 018
otes
ing/Oerm  ingeation/Dermal Contact
NC  Not Caloulated or no dose-response value
NCOPC  Not a constituent of potential
concem in this area/medium
PCBas  Polychiorinalad Biphenyle
RME Reasonsble Maxmum Exposure
SVQCs  Semivoiatiie Organc Compounds
TCOD TEQ Telrachiorodirenzo-p-diox n
Toxic Equivatenis Concentratior
VOCs VYolaule Orgamc Compounds

August 31 2003
RME respassing (senager summary\c Revision 0
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TABLEG &8

TOTAL POTENTIAL HAZARD INDEX

TRESPASSING TEENAGER RME

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2RIFS

P Q North Q Central
Surfece Soil Total Total Surtece Sod Toml Surtece H Tota! Surface Sol Total

Coﬂl.llhun! HQ HQ HQ HQ n HQ
112 Trichiorosthane NCOPC 1 NCOPC NCOPC NC NC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC
1.2 Dichlorosthane NCOPC NCOPC NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | 221E-04 | ZGOE-04 | 481E-04 § NCOPC NCOPC NC
1 2 Dichiorogthens (tots! NCOPC | NCOPC NCOPC NC NCOPC | NCOPC | NCOPC NC NCORC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
2 Butanona (MEK NCOPC NCOPC NCOPC NC NCOPC | NCOPC { NCOPC NC NCOPC | NCOPC NC NCOPC NCOPC NCOPC NC NCoPC NCOPC NC
4 Mathyt-2 pentanona (MIBK NCOPC NCOPC NCOPC NC NCOPC | NCOPC | 15TEO7 { t 57E-07 § NCOPC NCOPC NC NCOPC NCOPC | 208E-07 | 208E 0T { NCOPC NCOPC NC
Acatons NCOPC | NCOPC NCOPC NC NCOPC NCOPC | NcopC NC NCOPC NCOPC NC NCOPC NCOPC NC NC NCOPC NCOPC NC
|Benzens NCOPC | 149€-02 NCOPC 149E-02 | NCOPC | 280E-03 | 382E-05 | Z84E-GI § NCOPC | 934E-08 | 934E-03 || NCOPC | BOBE-0S | 1 88E-05 | 972E08 | NCOPC NCOPC NC
Chiorabenzane NCOPC } 1 11E-02 NCOPC 111E0Z § NCOPC | 9B4E-03 | 257E-05 | 98TE-03 || NCOPC NCOPC NC NCoPC NCOPC | 184£-08 | 154E05 § NCOPC NCOPC NC
Chiorolorm NCOPC NCOPC NCOPC NC NCOPC | NCOPC NCOPC NC NCORC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
Chioramathane NCOPC | NCOPC | NGOPC NC NCOPC | NCOPC [ NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Dichioromathane NCOPC NCOPC NCOPC NC NCOPC | 381€-05 | NCOPC { 3ISIE-D5 | NCOPC NCOPC NC NCOPC NCOPC | 13SE-08 | 138E-08 § NCOPC NCOPC NC
Ethylbenzene NCOPC | 242€-03 NCOPC 242603 | NCOPC | 916E-04 | NCOPC | S 18E-04 | NCOPC | 185ED4 | 185E-04 | NCOPC | 113E.05 | NCOPC | 113E05 || NCOPC NCQOPC NC
Tatrachioroathene NCOPC | NCOPC | NCOPC NC NCOPC | 130€-08 ) NCOPC | 130E-05 § NCOPC | 842E-05 | 842E-05 | NCOPC [ 120E-08 | 321E-07 | 123E-03 ] NCOPC | NCGPC NC
Takuene NCOPC | 38IE 04 NCOPC 8 61E-04 | NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
Trichioroathylmnd NCOPC NCOPC NCOPC NC NCOPC | NCOPC NCOPC NC NCOPC | 801E-08 | B91E-O8 §| NCOPC | BT3E-06 ( 3 18E-08 | 1 19E-05 § NCOPC NCOPC NC
Xytanes Tota NCORC [ 1 2)E-01 NCOPC 123601 | NCOPC | 4 THE-02 { NCOPC | 4TVE 02 |} NCOPC | 391E-03 | 891E-03  NCOPC | BSIE.04 | NCOPC | 883E-04 § NCOPC NCOPC NC
SVOCa

2 4 8 Trichioropheno NCOPC NCOPC NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC NCOPC NCOPC | NCOPC NC NCQPC NCOPC NC
2 4 Dichioropheno NCOPC NCOPC NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC
2 Nitromniking NCOPC NCOPC NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
4 Chigroaniline NCOPC NCOPC NCOPC NC NCOPC { NCOPC | NCOPC NC NCORC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
4 Nitrosrwkne NCOPC NCOPC NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC
|Benzo(ajanthracene NCOPC NCOPC NCOPC NC NCOPC NCOPC [ NCOPC NC NCOPC NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC
jBenzo(s)pyrens NCOPC NCOPC NCOPC NC NCOPC NCOPC | NCOPC NC NC NC NC NG NC NCOPC NG NCOPC NCOPC NC
[{Benzo{b)iuoranthent NCOPC NCOPC NCOPC NC NCOPC } NCOPC | NCOPC NC NCOPC NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC NCOPC NC
{Oibenzo{s h)anthracent NCORC NCOPC NCOPC NC NCOPC | NCOPC | NCOPRC NC NCOPC NCOPC NC NC NC NCOPC NC NCOPC NCOPC NC
44 DOT NCOPC NCOPC NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC NCOPC | NCOPC NCOPC NC NCOPC NCOPC NC
bata BHC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCoPC NC NCOPC NCOPC NC NCOPC | NCOPC NCOPG NC NCOPC NCOPC NC
Dreidrin 5 SQE-04 NC NCOPC 5 56E-D4 § NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC
gamma-BHC (Lindans) NCORC NCOPC NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
| Heptachion NCOPC | NCOPC NCOPC NC NCQPC NCOPC NCORC NC NCOPC NCOPC NC NCOPC | NCOPC NCoPC NC NCOPC NCOPC NC
[Horbicides

MCPA NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPRC NCOPC NC NCOPC | NCOPC NCOPC NC NCOPC NCOPC NC
MCPP NCORC | NCOPC NCOPC NC NCOPC | NCOPC { NCOPC NC NCOPC { NCOPC NC NCOPC | NCOPC | WCOPC NC NCOPC | NCOPC NC
Pentachiorophano NCOPC NCOPC NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
PCBs

Tolal PCBs 7 40E 02 NC NCOPC T 40E-02 § 4 38E+00 NC NCOPC | 4 88E+00 | 4 §1€-02 NC 4 31E-02 || 120€E-02 NG NCOPG | 128E-02 § 177€-02 NC 177€ 02
Dioxln

2378 TCOD TEQ NC NC NCOPC NC NC NC NCOPC NC NCORC NCOPC NG NCOPC | NCOPC NCOPC NC NC NC NC
Metals

LAnumony NCORC NCOPC NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
Arseni: NCOPRC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC I 9TE03 NC 3I9TE-03 || NCOPC NCOPC NCOPC NC 198€-03 NC 1 98E-03
Cadmium NCOPC NCOPC NCOPC NC NCQPC NCOPC NCOPC NC NCOPC NCOPC NC 1 50€-02 NC NCOPC | 150E-02 § NCOPC | NCOPC NG
Chromigm NCOPC NCOPC NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC NCOPC NC NCOPC | NCOPC NCOPC NC NCOPC | NCOPC NC
Lead NCOPC NCOPC NCoPC NC NCOPC | NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
[Manganese NCOPC NCOPC NCOPC NC NCOPC | NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC | NCOPC NC
Mercury NCOPC NCOPC NCOPC NC 437E-02 | 165E-08 | NCOPC | 437E-02 § NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC

BILCITIL AL AN I B 145 N A S R AL S TITESS) WLH!!-H" AT S AL R ) SR 1 E R R A AL S

ﬁa‘.

ing/Derm  Ingestion/Dermal Contact

A Hazard index

HQ  Hazard Quotient

NC  Not Calcuisted or no doss-responas vakue

NCOPC  Not a constituent of potantial

concermn in thia sres/medium

PCBs Polychiofinatad Biphanyls

RME Reasonable Maxmum Exposure

SVOCs Semivolatile Orgarc Compounds.

TCDD TEQ Teuschiorodbenzo-p diox

Toxic Equivalents Concentrat or
VOCs Voiatile Orgamc Compounds
August 31 2003

RIAL raspass ng taenaghr summary\nc Rewvision 0
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TABLE 8-8

TOTAL POTENTIAL HAZARD INDEX

TRESPASSING TEENAGER RME

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS

Q Bouth R 3 River
Surfsce AA-BA24] Pond W] Youal Yol Surface Sad Yotal { Surfece Water | Sedimant]  Towal
{constinens ﬁmmw wa Ha _|Wfem Tohaistor] o K Toglierm —TTngBem] _Ha
T e

11 2-Tnchiorosthant NCOPC NCOPC NCOPC | NCOPC NC NCORC NC NCOPC NCOPC NC NC NCOPC | NCOPC NC NCOPC NCOPC NC
1 2-Dichiorosthane NCOPC NCOPC NCQPC NCOPC NC NCOPC | 7 33E-04 { NCOPC § 20E-03 $.20E-03 | 5.98E-03 § NCOPC | NCOPC NC NCOPC NCOPC NC
1 2-Dichiorosthena (totsi NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC NC NCOPC NC NC NC NCOPC NCOPC NC NCOPC NCOPC NC
2 Butanone (MEK NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC 9.20E-07 8 20E-07 9 29€-07 | NCOPC NCOPC NC NCOPC NCOPC NC
{4-Methyl-2-pentanone (MIBK NCOPC NCOPC NCOPC NCOPC NC NCOPC | NCOPC NCOPC NCOPC NC NC NCOPC | B49€-05 | &49E-08 NCOPC NCOPC NC
Acatons NCOPC NCOPC | NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NC NC NCQOPC | NCOPC NC RCOPC NCOPC NC
Benzene NCOPC | 144E-03 | YTOE-08 | NCOPC | J14E05 | NCOPC | 204E-04 | 7B4E-08 | 242€-04 242E-04 | 44BE-04 3 NCOPC } 136E-04 | 136E-04 NCOPC NCOPC NC
Chiorobanzene NCOPC NCOPC NCOPC NCOPC NC NCOPC | SO0E-04 | 124E.07 [ 1B56E-08 1856E-05 | 81SE-04 | NCOPC | 1.24E-03 | 124E-03 NCOPC NCOPC NC
Chiorotorm NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | 982E-08 [ NCOPC | 356E-05 | 356E-05 | 453E-05 ] NCOPC | NCOPC NC NCOPC NCOPC NC
Chioromathane NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | 240E-09 | NCOPC 240E-09 | 240€-08 | NCOPC | NCOPC NC NCOPC NCOPC NC
Dichloromathane NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC 4 65E-07 4 68E-07 4 68E-07 § NCOPC | 364E-08 | 384E-D8 NCOPC NCOPC NC
|Ethytbenzene NCOPC | 521E-05 | NCOPC NCOPC 1 521E-03 § NCOPC | 7 B9E-0T | NCOPC NCOPC NC T8SEQT § NCOPC | S34E-05 | 8 ME-08 NCOPC NCOPC NC
Tetrachiorosthens NCOPC NCOPC | NCOPC NCOPC NC NCOPC | 8 21E-08 | NCOPC 1 20E04 t 20E-04 18E-04 § NCOPC | 449E-08 | 4 49E-08 NCOPC NCOPC NC
Tolane NCOPC 1 8 08E-04 | NCOPC NCOPC | 808E-04 § NCOPC | 8 38E-03 | NCOPC 6 06E-05 8 08E-0% 124E-04 § NCOPC | 124E-03 | 1 24E-03 NCOPC NCoPC NC
Trichioroethyiene NCOPC } 2 15E-086 | NCOPC NCOPC | 215808 | NCOPC | 184E-02 { NCOPC 1 38€-02 186E-02 349E-02 | NCOPC | 182E-03 | 182E-03 NCOPC NCoPC NC
Xylenez Tota NCOPC | 360E-03 | NCOPC | NCOPC | 369€-03 | NCOPC | S3BE-08 | NCOPC NCOPC NC 8 35E-08 § NCOPC | 448E-03 | 4 46€-03 NCOPC NCOoPC NC
SVOCa

2 4 8-Tnchioropheno NCOPC NCOPC NCOPC | NCOPC NC NCOPC | NCOPC NCOPC NCOPC NC NC 127602 NC 127E-02 NCOPC NCOPC NC
2 4-Dichiorophenc NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCORC NC NC NCOPC | NCOPC NC 3 28E-04 NCOPC | 3 23E-04
2-Nitroaniine NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC NC 399€-07 | 3 98E-07 NCOPC NCOPC NC
4.Chioroaniine NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC NCOPC NCOPC NC 1 88E-04 NCOPC 1 BSE-04
4 Nitroanikine NCOPC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC ZO3E03 | 248E-07 | 20E-0 NCOPC NCOPC NC
18snzo{s)anthracene NC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NCOPRC NC NC NC NC NC NCOPC NCOPC NC
jBenzo{a)yrene NC NC NCOPC NCOPC NC NCOPC NCOPC NCoPC NCOPC NC NC NC NC NC NCOPC NCOPC NC
Benzo(b}luoranthene NC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC NC NC NC NCOPC NCOPC NC
Dibenzo(a hjanthracent NCOPC NCOPRC NCOPC NCOPC NC NCOPC | NCOPC NCOPC NCOPC NC NC NC NC NC NCOPC NCOPC NC
[Posticides

44 DDT NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC 4 4E03 NC 4 4E-03 NCOPC NCOPC NC
beta BHC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC 1 34E-02 NC 1 34-02 NCOPC NCOPC NC
Oueigrin 8 31E-04 NC NCOPC NCOPC | 831E-04 | NCOPC NCOPC NCOPC NCORC NC NC NCOPC | NCORC NC NCOPC NCOPC NC
gamma BHC (Lindane, NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC 3 88E-03 NC 3 88E-03 NCOPC NCOPC NC
{Heptachior NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC 4 03E-04 NC 4 63€-04 NCOPC NCOPC NC
[Herbicides

MCPA NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCORC NC NC NCOPC NCOPC NC 8 78€-03 NCOPC 8 T8E-03
MCPP NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC NCOPC NCOPC NC 3 97E-03 NCOPC | 3 §TE-03
|Pentachicropheno NCOPC } NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC 226E-03 NC 2 26€-03 NCOPC NCOPC NC
PCBs

Tolal PCBs 3 30E-02 NC NCOPC NCOPC | 330E 02 | NCOPC NCOPC NCOPC NCOPC NC NC 8 91E+00 NC 8 91E+00 NCOPC NCOPC NC
Dioxin

2378.7COO TEQ NC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC NCOPC NCOPC NC NCOPC NCOPC NC
Metals
|Antimony 5 49€.03 NC NCOPC | NCOPC | 549€.03 | NCOPC NCOPC NCOPC NCOPC NC NC NCOPC NCOPC NC NCOPC NCOPC NC
Arsanic 2 O8E-03 NC NCOPC NCOPC | 208E-03 | NCOPC NCOPC NCOPC NCOPC NC NC NCOPC NCOPC NC NCOPC 310E-04 | 3 10E 04
Cadmium NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC { NCOPC | NCOPC NCOPC NC NC NCOPC | NCOPC NC NCOPC NCOPC NC
Cheomium 274E-03 | 3 14E-05 | NCOPC NCOPC | 277E-03 3 NCOPC NCOPC NCOPC NCOPC NC NC NCOPC | NCOPC NC NCOPC NCOPC NC
Laad NCOPC | NCOPC NCOPC NC NC NCOPC NCOPC NCOPC NCOPC NC NC NCOPC | NCOPC NC NCOPC NCOPC NC
Mangsnase S§53E-03 | 299E-04 | NCOPC | 213E-04 | 604E-03 | NCOPC NCOPC NCOPC NCOPC NC NC NCOPC NCOPC NC NCOPC NCOPC NC
Mercury NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC NCOPC | NCOPC NC NCOPC NCOPC NC

\GOU wAlLa aR £ aRA IS e LS LT £ LA LI G WAL A AR

NO‘” RO — A — S P S — N

Ing/Derm - ingestion/Dermal Contact

HI - Hazard Index

HQ Hazard Quotient

NC  Not Caiculated or no dose-response vaiue

NCOPC  Not a constituen! of potential

concem in this sres/medium

PCBs Palychloninatad Biphenyls

RME Reasonable Maxmum Expoaure

SvOCs Semvolatile Organic Compounds

TCDO TEQ Tetrachiorodibenzo-p dwoan

Tout Equivalents Concentratior
VOCs Volauia Qrganic Compounds
August 31 2003

RME trespassing teenager summary\nc Revimon 0



ENSR INTERNATIONAL

TABLE 6-9

TOTAL POTENTIAL CARCINOGENIC RISK
RECREATIONAL FISHER RME

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA Z RUFS
Mississippl River - UDA Misstssipp! River - PDA Mississippi River - DOA Pond (8ita G South) Pond (Site Q Southj
Butislo Fillet 8w Sediment Totst Buftsio Fillet W Sediment Total Buffalo sw Sediment Total Bisck Butihead Fillet W Total Carp Fillet W Total

%;glcll‘luinl Tni:cﬂon lvﬂEm ﬁ Risk EEM EE W Risk E:En giDerm W Risk ngestion ing/Derm HQ gastion lnﬂﬁ-m\ HQ

2 4-Dichlorophenol NCOPC NC RCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC

4 Chiorcaniing NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC
{Benzo(ajantnracens NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC 5 01E-08 NCOPC | 501E 06
|Benzo(a)pyrene NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC B 44E-05 NCOPC | 644€ 05
bis(2-Ethyihexyljphthalale NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC 343€-07 NCOPC | 343E 07
Dibenzo(a h)anthracane NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC SOMEQS NCOPC | 5 01E-0CS
{Pesticides

4 4.0DE 2 83E-07 NCOPC NCOPC | 2 83E-07 NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC

4 4007 NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC 6 00E-06 NCOPC | 6 00E-06 § 80€-06 NCOPC | 5 50E-06
aipha-Chiordane NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC 171E-07 NCOPC { 1 T71E-07 2 74E-07 NCOPC | 2 74£-07
bew-BHC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC 1 50E-08 NCOPC | 1 50€E-08
Dieldrin 6 35€-06 NCOPC | NCOPC | & 35E-08 NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC 7 84€.03 NCOPC | 7 84E-08 149€-04 NCOPC | 149€ 04
{Herbicides

MCPA NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC
MCPP NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC
PCBs

Total PCBs NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC 3 78E-04 NCOPC | 3 79E-04 9 8DE-D4 NCOPC { 9 8OE-04
Dioxin

2378-7COD TEQ 3 38E-08 NCOPC NCOPC | 3 36E-05 4 59E-08 NCOPC NCOPC | 4 50E-06 5 43E-06 NCOPC NCOPC | 543E.08 2 82E-08 NCOPC | 2 BE-08 135E-04 NCOPC | 135E 04
Metals

Arsemne NCOPC NCOPC | 89TE 08 | 8Q7E-08 NCOPC NCOPC | 8 97E-08 |} 69TE-OR NCOPC NCOPC | B9TE-DB | 8B7E08 5 72E-08 NCOPC 5 73E-08 5 02E-08 NCOPC | 6 02E 08
Lead NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NC NC NCOPC NC NC
{Manganess NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCORC NCOPC NC NCOPC NC NC NCOPC NC NC
Marcury NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NC NCOPC NC NC NCOPC NC

Towl|| 4 0ZE-0 B A 18 ) S S R N SR 2 L Cro L E LR Tae 04 NG | SASESC) T45E 08 NC | T43£03 ]

NOles I S W ———— A N N— N BRI

ing/Derm  Ingsston/Damal Contact

QDA - O pe Area River)

NC  Not Caiculatad or no dose-responss vailue

NCOPC - Not a constituent of potential concem In this area/madium

PCBs . Polychiorinaled Biphenyls

PDA - Pluma Discharge Area (Mississinpi River)

RME Resasonable Maximum Expasure

SVOCs - § Qrganic C

SW  Surface Watar

TCDD TEQ Tetrachiorodibenzo-p-dioxin Taxic Equivalents Concentration

UDA  Upstream Discharge Area (Mississippi River)

August 31 2003
RME recreat onat fisher summary\c Revision 0



TABLE 6 10

TOTAL POTENTIAL HAZARD INDEX
RECREATIONAL FISHER RME
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RVFS

ENSR INTERNATIONAL

UDA  Upstream Dracharge Araa (Mississippt River)

Mississippl River - UDA Misslssippl River - POA ‘_M River - DDA Pond {Site Q South) Pond [Site Q Southj
b e —
Buffsic Fillet sw Sediment Totsl Buftalo Filiet sW Sediment Totst Buitsio Flllet Sediment Tota Bleck Bullhead Flitet W Yotal Coarp Fillet W Totai
::gs:!uml ingestion TnglOerm | nglDerm Rigk ingestion | In _ﬂm Risk hmﬂl&\ harm h@;m Risk !Mﬁon h@‘m HQ lnlutlon Tng/Derm HQ
]

2 4 Owchiorophenol NCOPC 435604 | NCOPC | 4 35E-04 NCOPC 438E-04 | NCOPC | 435E-04 NCOPC 435E-04 | NCOPC | 435€-04 NCOPC NCOPC NC NCOPC NCOPC NC
4-Chigroaniine NCOPC 221E-04 | NCOPC | 221E-04 NCOPC 2.21€E04 | NCORC | 2 21E-04 NCOPC 221€-04 | NCOPC | 2 21E-04 NCOPC NCOPC NC NCOPC NCOPC NC
{Benzo(s)anthracens NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCORC NCOPC NCOPC NC NCORC NCOPC NC NC NCOPC NC
{8enzo{ajpyrens NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NG NCOPC NCOPC NC NC NCOPC NC
bis(2-Ethyihaxyl)phihalate NCOPC NCOPC NCOPC NC NCORC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCORC NCOPC NC 2 BE 03 NCOPC | 2 86E-03
Dibenzo(a hjanthracane NCOPC NCOPC } NCOPC NC NCOPC NCOPC | NCOPC NG NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC NC NCOPC NC
tPesticides

44 ODE 3 89E-03 NCOPC NCOPC | 3 89E-03 NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC
44 007 NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC 8 23E-02 NCOPC 8 23E-02 7 §4€-02 NCOPC | 7 54E-02
aipha Chiordane NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC 2.29€-03 NCOPC | 2 29E-03 3 86E-03 NCOPC | 3 66E 03
bela BHC NCOPC NCORC | NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NG NCOPC NCOPC NC 848E 03 | NCOPC | 64803
Dieidrin 1 856-02 NCOPC | NCOPC | 18%5E-02 NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC 229E-01 NCOPC | 229E01 § 4 34E 01 NCOPC | 4 34E 0%
Herbicides

MCPA NCOPC 909E-03 | NCOPC | 9 08E-Q3 NCOPC 909€E-G3 | NCOPC | 908€E-03 NCOPC 909E-03 | NCOPC | 90RE-03 NCOPC NCOPC NC NCOPC NCOPC NC
MCPP NCOPC 530E 03 | NCOPC | 539E-03 NCOPC 8§ 39E-03 | NCOPC | 8 30E-03 NCOPC 538E-03 | NCOPC | §39€-03 NCOPC NCOPC NC NCOPC NCOPC NC
PCBs

Tolal PCBs NCOPC NCOPC NCOPC NC NCORC NCOPC NCOPC NC NCOPRC NCOPC NCOPC NC 2 211Es01 NCOPC { 221E+01 ¥ S7T1E+0\ NCOPC | 5 ME+0Y
Dloxin

23787CDD TEQ NC NCOPC NCOPC NC NC NCOPC NCOPC NC NC NCOPC NCOPC NC NC NCOPC NC NC NCOPC NC
Metals

Argemc NCOPC NCOPC | 362E04 | J62E-04 NCOPC NCOPC | 362E-04 | 3 62E-04 NCOPC NCOPC | 362E-04 { J62E-04 29TE-01 NCOPC 2 97E-01 IN2E g1 NCOPC | 312E01
Lead NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCORC NCOPC NCOPC NC NCOPC NC NC NCOPC NC NC
{Manganase NCOPC NCORC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC J48E-04 | 3 48E-04 NCOPC J48E 04 | 3 46E-04
Marcury NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC 1 90E-1 NCOPC 1 80E-01 5 41E-02 NCOPC | S41E 02

e o il 3 24E-00 ] TBIE 07 | 3 eIt 08 | 3 eEC NE T o T e TEIE-02 | 302008 t!!!-oz: 220807 TGEST [ TRERT | TREo | T 4st 50 | Taodioy
Notos NS e —d—' N —— A N ——

ing/Derm  Ingestion/Dermal Contact

Hi Hazard index

HQ Hazard Quotient

DOA D [»] ge Ares River)

NC Not Caiculaled or no gose-respanse valus

NCOPC  Not  constiluent of potential concemn in this area/medium

PCBs Polychionnated Biphenyts

POA  Plume Discharge Ares (Mississippt River)

RME  Reasonabfe Maximum Exposure

§vOCs S Organic C: 4

SW Surface Watar

TCDD TEQ Ter p-dioxin Toxic Eq Concantration

RME recreal onal isher summary\nc

Augusl 31 2003
Revision 0



ENSR INTERNATIONAL

TABLE 6-11

TOTAL POTENTIAL CARCINOGENIC RISK
INDOOR INDUSTRIAL WORKER - MLE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RIFS

o O North Q North Q South _ R
AA-O-1-16 (a) | Leachate L-O-1 | Leachate L-Q-1 AA-Q-6-24 (b) AA-R-1-28 {(b) | Leachate L-R-1
Constituent inhalation Risk | inhalation Risk | Inhalation Risk | inhalation Risk | inhalation Risk | Inhalation Risk
VOCs
1 2-Dichloroethane NCOPC NCOPC 5 25E-09 NCOPC NCOPC 3 37E-10
1 2-Dichloroethene (totaf) NCOPC NCOPC NCOPC NCOPC NCOPC NC
2-Butanone (MEK) NCOPC NCOPC NCOPC NCOPC NCOPC NC
4-Methyl-2-pentanone (MIBK) NCOPC NC NC NCOPC NCOPC NCOPC
Acetone NCOPC NCOPC NC NCOPC NCOPC NC
Benzene NCOPC 1 92E-09 2 21E-09 1 53E-09 1 51E-09 1 63E-10
Chlorobenzene NCOPC NC NC NCOPC NC NC
Chloroform NCOPC NCOPC NCOPC NCOPC NCOPC 7 B3E-10
Chloromethane NCOPC NCOPC NCOPC NCOPC 1 Q7E-08 NCOPC
Dichloromethane NCOPC NCOPC 2 26E-10 NCOPC NCOPC 1 49E-11
Tetrachioroethene NCOPC NCOPC 1 53E-08 NCOPC NCOPC 1 31E-09
Toluene NCOPC NCOPC NCOPC NCOPC NCOPC NC
Tnchloroethylene NCOPC NCOPC 1 89E-07 NCOPC NCOPC 1 51E-08
Total Riskj| NCOPC 1.92E-09 2.125-07 .53E-09 3.525-03 1.775-08 ‘
Notes
MLE - Most Likely Exposure
NC - No dose-response value
NCOPC - Not a constituent of potentiat concern in this area/medium
VOCs - Volatile Organic Compounds
(a) Shaliow groundwater
(b} Mid groundwater

August 31 2003
MLE indoor summary\C Revision 0



ENSR INTERNATIONAL

TABLE 6-12

TOTAL POTENTIAL HAZARD INDEX
INDOOR INDUSTRIAL WORKER - MLE
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS
0 O North Q North Q South R
AA-O-1-16 (a} | Leachate L-O-1 | Leachate L-Q-1 AA-Q-8-24 (b} AA-R-1-28 (b) Leachate L-R-1

Constituent Inhalation HQ {inhalation HQ lnhalation HQ Inhalation HQ inhalation HQ lnhalation HQ
VOCs
1 2-Dichioroethane NCOPC NCOPC 4 12E-04 NCOPC NCOPC 2 64E-05
1 2-Dichlorosthene (total) NCOPC NCOPC NCOPC NCOPC NCOPC NC
2-Butanone (MEK) NCOPC NCOPC NCOPC NCOPC NCOPC 7 40E-09
4-Msthy!-2-pentanone (MiBK) NCOPC 6 40E-08 7 56E-08 NCOPC NCOPC NCOPC
Acetone NCOPC NCOPC NC NCOPC NCOPC NC
Benzene NCOPC 2 90E-04 3 35E-04 2 31E-04 2 29E-04 2 47E-05
Chlorobenzene NCOPC 7 46E-05 8 63E-05 NCOPC 5 85E-05 7 28E-06
Chioroform NCOPC NCOPC NCOPC NCOPC NCOPC 1 03E-05
Chloromethane NCOPC NCOPC NCOPC NCOPC 6 60E-04 NCOPC
Dichloromethane NCOPC NCOPC 1 59E-06 NCOPC NCOPC 1 06E-07
Tetrachioroethene NCOPC NCOPC 4 28E-05 NCOPC NCOPC 3 67E-06
Toluene NCOPC NCOPC NCOPC NCOPC NCOPC 2 07E-08
Trichloroethylene NCOPC NCOPC 4 71E-04 NCOPC NCOPC 3 77E-05

Total HI i NCoPC 3.65E-04 135603 2.31E-04 9.48E04 T12E-04
Notes
Hi - Hazard Index
HQ - Hazard Quotient
NCOPC - Not a constituent of potental concern in this area/medium
MLE - Most Likely Expasure
NC - No dose-response value
VOCs - Volatile Organic Compounds
(a) Shallow groundwatar
{b) Mid groundwater

August 31 2003
MLE indoor summaryANC Rewvision 0



TABLE 6-13

TOTAL POTENTIAL CARCINOGENIC RISK
QUTOOOR INDUSTRIAL WORKER - MLE
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS
*] O North P Q Neorth
AA-O-1-16]  Total Sodl (a! Leachate | Total Soii (s Totsl Sail Leschate | Total

Consiuent a Risk mrﬁm haladon] _Risk Tiokatier] _man | ere T ohaorekaon] _nisk
VOCs -

1,1 2-Trichloroethane NCOPC | NCOPC | NCOPC NC NCOPC { NCOPC ) NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
1,2-Dichtoroathane NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | 200E-08 | 541E-08 | 7 42E-08
1 2-Dichioroathenae (total) NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
2-Butanone {MEK) NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC ) NCOPC NC NCOPC | NCOPC | NCOPC NC
4-Methyl:2-pantanone (MIBK) NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NC NCOPC NCOPC NC NCOPC | NCOPC NC NC
Acslone NCOPC | NCOPC | NCOPC NC NCOPC { NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NC
Benzene NCOPC | 307E-07 | NCOPC | 307E-07 | NCOPC | 18BE-07 | 4 12E-09 | 192E-07 § NCOPC | 596E-09 | 598E-09 § NCOPC | 357E.09 | 1 79E-09 | 5 36E-09
Chlorobenzena NCOPC NC NCOPC NC NCOPC NC NC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NC
Chiaroform NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC NCOPC NC NCOPC | NCOPC | NCOPC NC
Chloramethane NCOPC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC NCOPC NG NCOPC | NCOPC | NCOPC NC
Dichloromathane NCOPC NCOPC | NCOPC NC NCOPC | 343E-08 | NCOPC | 343E08 | NCOPC | NCORPC NC NCORC } NCOPC | 313E-11 | 3v¥3€-11
Ethylbenzene NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NC NCOPC NC NCOPC NC
Tetrachioroethens NCOPC NCOPC | NCOPC NC NCOPC | 425E-08 | NCOPC | 425E08 | NCOPC | 312E-07 | 312607 § NCOPC | 27SE-08 | 187E-09 | 2 94E-08
Toluene NCOPC NC NCOPC NC NCOPC | NCOPC NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Trichioroethylene NCOPRC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | 928E-08 | 928E-08 § NCOPC | 286E-068 | 207E-08 | 4 93E-08
Xylenes Totat NCOPC NG NCOPC NC NCOPC NC NCOPC NC NCOPC NC NC NCOPC NC NCOPC NC
SVOCs

2.4 8-Trichlorophenol NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NCOPC NC NCOPC |} NCOPC NC NCOPC | NCOPC | NCOPC NC
2-Nitroandma NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCORC | NCOPC | NCOPC NC
{4-Nitroaniline NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Benzo(ajanthracens NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC }* NCOPC NC
Benzo{a)pyrene NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC 164E-D8 | 756E-12 | 164E-08 § 877E-08 | 312E-11 | NCOPC | 8 77E-0B
{Benzo(b)fiucranthene NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC } NCOPC NC
|0ibenzo(a,hanthracens NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC 118E-08 | 534E-12 | NCOPC | 116E-0B
Pesticides

44007 NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
bela-BHC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC { NCOPC NC
Dieidrin J32E-0B | 119€-11 | NCOPC | 332E-08 ] NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
{gamma-BHC {Lindane) NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Heptachior NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC NCOPC NC NCOPC | NCOPC | NCOPC NC
Herbicides

Pentachiorophenol NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NCOPC NC
PCBs

Total PCBs 221E-07 | 8 75E-11 | NCOPC | 221E-07 § 281E-05 | 765E-08 | NCOPC | 201E05 §§ 7 32E-08 | 289E-11 | 7 32E-08 § 235E-08 } 929E-12 | NCOPC | 2 35608
Dioxin

2378-TCDO-TEQ 4 89E-06 | 200E-08 | NCOPC | 489€-08 § 81E-05 | 226E-08 | NCOPC | 832E-05 ] NCOPC | NCOPC NC NCOPC [ NCOPC | NCOPC NC
Metais

Anbmony NCORC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOFC NC NCOPC NCOPC NC NCOPC | NCOPC NCOPC NC
Arsenic NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC 143E-07 | 173E09 | 144E-07 § NCOPC | NCOPC NCOPC NC
Cadmium NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NC 1 G3E-09 | NCOPC | 103E-08
Chromium NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NCOPC NC
Manganese NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Mercury NCORPC | NCOPC | NCOPC NC NC NC NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Tour R TR e T e L e T e e T LT T T
Notes

(a) - Surfacs soil for ing/derm and inhatation of
nonvolatie constituenis, combined sod
for nhalation of volatiles

ing/Osrm - ingestion/Dermal Contact

MLE - Most Likely Exposure

NC  Not Calculated of no dose-fesponse value

NCOPC - Not a constituent of potenbal concern

in this arsa/medium

PCBs - Polychlorinated Biphenyls

SVOCs - Semivolatis Organc Compounds

TCOOD - TEQ - Tetrachiorodibenzo-p-dioxin

Toxic Equivatents Concentration

VOCs - Volatile Organic Compounds

MLE outdoor worker summary\c

ENSR INTERNATIONAL
Page 10f2
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TABLE 6-13

TOTAL POTENTIAL CARCINOGENIC RISK

QUTDOOR INDUSTRIAL WORKER - MLE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS

Q Central G South )
Soil (a} Total Soll (a} RA-GS-24 Yotsl Soll (a} Total

%r:.muon( lnﬂm\. Inhalation]  Risk !nmrm Inhalation [ Inhalation Risk lnxmorm. Inhalation]  Risk
11 2-Tnchiorosthane NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | 900E-09 | NCOPC | NCOPC NC 9 00E-08 | NCOPC | NCOPC NC

1 2-Dichioroethans NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | B12E-08 | NCOPC | 10BE-08 | 108€E-06 { t 16E-06 § NCOPC | NCOPC NC

1 2-Dichioroathans (lotal) NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC NC NCOPC NC NC NC NCOPC | NCOPC NC
2-Butanone (MEK) NCOPC | NCOPC NC NCOPC | NCOPC 1 NCOPC NC NCOPC | NCOPC | NCOPC NC NC NC NCOPC | NCOPC NC
4-Meihyl-2-pentanone (MIBK} NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC NC NC
Acatone NCOPC | NCOPC NC NCOPC | NCOPC } NCOPC NC NCOPC { NCOPC | NCOPC NC NC NC NCOPC | NCOPC NC
Benzene NCOPC | NCOPC NC NCOPC | 687E-10 | 183E-09 | 252E-09 § NCOPC | { 10E-08 | B25E-12 | 261E-08 | 261E-08 | 3 71E-08 § NCOPC | 504E-09 | 5 0AE-09
Chiorobenzena NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC NC NC NC NC NC NCOPC NC NC
Chiarotorm NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | 69SE-09 | NCOPC | 443E-08 | 443E-08 | 5 12E-08 § NCOPC | NCOPC NC
Chioromethane NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | B837E-13 | NCOPC | 8I7E-13 | B37E-13 I NCOPC | NCOPC NC
Dichioromethsne NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | 10BE-09 | 108E-08 | 108E-09 | NCOPC | Z45E-09 | 2 45E-09
Ethylbenzene NCOPC | NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC | NCOPC NC NC NCOPC NC NC
Tetrachioroethene NCOPC | NCOPC NC NCOPC { NCOPC | NCOPC NC NCOPC | V7SE-OT | NCOPC | 700E-07 | 700E-07 | 875807 § NCOPC | 105E-08 | ' D5E-0B
Toluens NCOPC { NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NC NC NCOPC NC NC
Trichiorogthylene NCOPC | NCOPC NC NCOPC | 595E-09 { NCOPC | 595€-09 | NCOPC | 124E-05 | NCOPC | 1 21E-04 | 121E-04 | 1 34E-04 )} NCOPC | 262E-06 | 2 B2E-D6
Xylsnes Total NCOPC | NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC | NCOPC NC NC NCOPC NC NC
SVOCs

2 4 B-Trichlotophenot NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 10SE09 | 369E-13 ) | DKE-09
2-Nuwroamiing NCOPC | NCOPC NC NCOPC | NCOPC } NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NC NC
{4-Nitroaniine NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NC NG
Banzo(a)anthracene NCOPC | NCOPC NC 304E-09 | 140€-12 { NCOPC ) 304E-09 || NCOPC | NCOPC | NCOPC [ NCOPC NC NC 229E-08 | 102E-11 | 221E-08
Benzo(s)pyrsne NCOPC | NCOPC NC 326E-08 | 150E-11 | NCOPC | 326E-08 f NCOPC | NCOPC | NCOPC | NCOPC NC NC 151€-07 | 6 96E-13 | 1 51E-07
Benzo(b)luoranthene NCOPC | NCOPC NC 305E-09 | 162E-12 ] NCOPC | 398E-09 | NCOPC | NCOPC | NCOPC | NCOPC NC NC 186E-08 | BBOE-12 | 186E-08
Dibenzo(a h)anthracene NCOPC { NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 541E-08 | 250E-11 | 541E-08
Pasticides

44.007 NCOPC | NCOPC NG NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 621608 | 220E-11 ) B21E-08
bata-BHC NCOPC | NCOPC NC NCOPC | NCOPC { NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 5 34E-07 | 196E-10 | 5 34E-07
Oieidrin NCOPC | NCOPC NG 291E-08 [ 104E-11 | NCOPC | 291E-08 § NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC
{gamma-BHC (Lindane) NCOPC | NCOPC NG NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 1 1EQ7 NC 1 11E-07
{Heptachlor NCOPC | NCOPC NC NCOPC | NGCOPC | NCOPC NG NCOPC | NCOPC | NCOPC | NCOPC NC NC 7 70E-08 | 277€-11 { 7 70E-08
Herbicides

Pentachiorophenol NCOPC NCOPC NC NCOPC NGOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC 6 02E-07 NC 8 D2E-07
PCBs

Total PCBs 4426-08 | 1 T3E-11 | 4 42E-Q8 f 1 13E-07 | 446E-11 | NCOPC | 113EQ7 | NCOPC | NCOPC | NCOPC | NCOPC NC NC 207€-05 | 8 18E-09 | 207E-05
Oloxin

237 8-TCDO-TEQ 1 86E-D6 | 7 60E-10 | 1B8BE-08 § 1 13E-08 | 461E-10 | NCOPC | 113E-06 § NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC
Matals

Antimony NCOPC | NCOPC NC NC NC NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC
Arsenic T73BEOB | 8O4E-10 | 747E-08 § Q77E-08 | 1 18E-08 | NCOPC | 989E-08 } NCOPC NCOPC NCOPC NCOPC NC NC NCOPC NCOPC NC
Cadmium NCOPC | NCOPC NC NCOPC | NCOPC [ NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC { NCOPC NC
Chromum NCOPC { NCOPC NC NC 286E-0B | NCOPC | 286E-08 ]| NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC
Manganess NCOPC | NCOPC NC NC NC NCOPC NC NCOPC | NCOPC | NCOPC } NCOPC NC NC NCOPC | NCOPC NC
Mercury NCOPC | NCOPC NG NCOPC | NCOPC | NCOPC NG NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC
Total THE% ] H-mﬁ (T ITE0R | B S0 S I S R S AR S S CT8 WSS AT L1
Notor A i M Ry R A S
{2) - Surface soil for ing/derm and inhalation of

nonvolatilé constituenis combined sod
for nhalation of volatiles

Ing/Derm - Ingestion/Dermal Contact

MLE - Most Likely Exposure

NC  Not Calcuiated or no dosa-response vaiue

NCOPC  Not a constituent of potential concern

in this ares/medium

PCBs - Polychlorinsied Biphenyls

SVOCs - Semivalatie Organic Compounds

TCOOD - TEQ - Tetrachiorodibenzo-p-dioxn

Toxic Equivaients Conceniration
VOCs - Volatle Organic Compounds
August 31 2003

MLE outdoor warkar summany\c Revision §



TABLE 6-14

TOTAL POTENTIAL HAZARD INDEX
OUTDOOR INDUSTRIAL WORKER - MLE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RIFFS

2] P Q North
Soil (a) AA-O-1-18]  Total otal Soli {s Total Sol Il‘ Leachate Total

Constituent Tng/Derm | inhalation { inhalation HQ InE HQ ng/Derm. "‘v-\*whﬂon HQ nﬂrm. nhalat Tnhalstion HQ
vOCs -

1 1 2-Tnchioroethane NCOPC | NCOPC NCOPRC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC | NCOPC NC

1 2-Dichioroathane NCOPC NCOPC NCORC NC NCOPC NCOPC NCOPC NC NCOPC | NCOPC NC NCOPC | 1STE-Q3 | 4 25E-03 | 582E-03
1 2-Dichloroethens (total) NCOPC | NCOPC | NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC
2-Butanons (MEK) NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCORC NC
4-Mathyi-2-pentanone (MIBK) NCOPC NCOPC NCOPC NC NCOPC NCOPC | 257E-08 | 257E-D8 I NCOPC NCOPC NC NCOPC | NCOPC } 3 40E-08 | 3 40E-06
Acetone NCOPC NCOPC NCOPC NC NCOPC | NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC NC
Banzene NCOPC | 485E-02 | NCOPC | 485E-02 § NCOPC | 285E-02 | 6 256-04 | 201E-02 |} NCOPC | 902E-04 | 902E-04 § NCOPC | 5 41E-04 | 271€E-04 | 8 12E04
Chiorabenzene NCOPC | 525602 | NCOPC | §25E-02 § NCOPC | 10BE-01 | 420E-04 | 1OSE-0t § NCOPC | NCOPC NC NCOPC | NCOPC | 252E-04 | 252E-04
Chioroform NCOPC NCOPC | NCOPC NC NCOPC NCOPC { NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC
Chioromethane NCOPC NCOPC { NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC
Dichioromethane NCOPC | NCOPC | NCOPC NC NCOPRC | 242E-04 | NCOPC | 242E-04 |} NCOPC | NCOPC NC NCOPC | NCOPC | 221E07 | 2 21E0T
Ethylbanzene NCOPC | 6BBE03 | NCOPC | 886E-03 § NCOPC | 998E-03 | NCOPC | 998E-03 | NCOPC | 291E-04 | 291E.04 | NCOPC | 832E-05 | NCOPC | 832E-05
Tetrachioroethena NCOPC NCOPC NCOPC NC NCOPC | 1 19E-04 | NCOPC | Y 19E-04 | NCOPC | 875E-04 | B75E-D4 | NCOPC | 7 70E-05 | 525E-06 | 8 22E-05
Toluane NCOPC | 250803 | NCOPC | 250E-03 §} NCOPC NCOPC | NCOPC NC NCOPC NCOPC NG NCOPC NCOPC NCOPC NC
Teichiorosthylene NCOPC NCOPC NCOPC NC NCOPC | NCOPC NCOPC NC NCOPC | 232E-04 | 232E-04 § NCOPC | 7 14E-05 | 5 18E.05 | 1 23E-04
Xylanes Total NCOPC { 354E-01 | NCORC | 354E0t § NCOPC | 521E-01 | NCOPC | 521E-Gt § NCOPC | 154E-02 | 154E02 | NCOPC | 6 04E-03 { NCOPC | 6 04E-03
SVOCs

2 4 68-Tnchiorophanal NCOPC NCOPC NCOPC NC NCOPC | NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC

2 Niroaniline NCOPC NCOPC NGOPC NC NCORC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC
4-Nitroanline NCOPC NCOPC NCOPC NC NCOPC | NCOPC NCOPC NC NCOPC NCOPC NC NCOPC | NCOPC NCOPC NC
|Banzo(s}anthracene NCOPC | NCOPC | NCORC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Banzo(a)pyrene NCOPC NCOPC NCOPC NC NCOPC [ NCOPC NCOPC NC NC NC NC NC NC NCOPC NC
Benzo(b)fuoranthene NCOPRC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC | NCOPC NCOPC NC
Oibenzo(a hjanthracene NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC NC NC NCOPC NC
|Pesticides

44.007 NCOPC NCOPC | NCOPC NC NCOPC | NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC
beta-BHC NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC NCOPC | NCOPC NCOPC NC
Disidrin 4 15E-04 NC NCOPC | 4 15E-G4 | NCOPC | NCOPC | NCOPC NC NCOPC | NCORC NC NCOPC | NCOPC | NCOPC NC
|gamma-8HC (Lindana) NCOPC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NCOPC NC
Heptachior NCOPC NCOPC NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC NCOPC | NCOPC NCOPC NC
Haerblcides
{Pantachiorophenol NCOPC NCOPC | NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC | NCOPC NCOPC NC
PCBs

Total PCBs § 53€-02 NC NCOPC | 553€-02 } 7 27E+00 NC NCOPC | 727E+00§ 183E02 NC 183E-02 R 587E-03 NC NCOPC | 587E-03
Dioxin

237,8-TCOD-TEQ NC NC NCOPC NC NC NC NCOPC NC NCOPC NCOPC NC NCOPC | NCOPC NCOPC NC
Metais

Antimony NCOPC | NCOPC NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC
Arsenic NCOPC | NCOPC | NCOPC NC NCOPC NCOPC NCOPC NC 317E03 NC 3 17E-03 § NCOPC | NCOPC NCOPC NC
Cadmium NCOPC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC NCOPC NC 4 89€-03 NC NCOPC | 489€-03
Chromwum NCOPC NCOPC | NCOPRC NC NCORC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC
Manganess NCOPC | NCOPC { NCORC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC
Morcury NCOPC | NCOPC | NCORC NC 646E-02 | 271E-05 | NCOPC | §45E-02 § NCOPC | NCOPC NG NCOPC | NCOPC | NCOPC NC

BT RSB Z R Mo AL £30 RS SR CIRME: 20 K GI) WAL AR 2 B LD RS S SO N EIL L1
Notes w— —T
{a) - Surface soit for ing/derm and Inhaistion of
‘ i bined sos
for inhalation of voiatiies

ing/Derm - Ingestorn/Dermal Contact

Hi - Hazaed index

HQ  Hazard Quotient

MLE - Most Likely Exposure

NC  Noi Caiculated or no dose-response vaiue

NCOPC - Not 8 canstituant of potential concarn

In this ares/medim

PCBs - Polychionnated Biphanyls

SVOCe - ile Organic Compound

TCOD - TEQ - Tetrachiorodibenzo-p-dioxin

Toxic Equivalents Concentration
VOCs - Volatile Organic Compounds

MLE outdoor workar summary\ng
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TABLE 6-14
TOTAL POTENTIAL HAZARD INDEX
OUTDOOR INDUSTRIAL WORKER - MLE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RIFS
Q Central Q South R 3
Soli (a Toual son_H. AAGEA] Towl 3 #% AAR-1-Z8] Coachate [ WMax Vsiue]  Totsl Soll (s ~Toul
Constituent Tngferm Tlahatation| _Ha __[Tng/erm Tlnhatstion [ Inhelstion! _ HQ _ {Tng®erm 14| halation | Tnhalstion nhalstion | Inhalation]  HQ nglOerm. | Inhalatiorr| WG
VOCs
1 1 2-Trichiorosthane NCOPC | NCOPC NC NCOPC | NCOPC [ NCOPC NC NCOPC NC NCOPC | NCOPC NC NC NCOPC | NCOPC NC
1 2-Occtioroathane NCOPC | NCOPC NC NCOPC | NCOPC [ NCOPC NC NCOPC | 8§37€-03 | NCOPC | 850E-02 | B50E-02 | 9 14E-02 | NCOPC |} NCOPC NC
1 2-Dichloroethens (total) NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC NC NCOPC NC NC NC NCOPC | NCOPC NC
2-Butanone (MEK) NCOPC | NCOPC NC NCOPC | NCORC | NCOPC NC NCOPC | NCOPC | NCOPC | 152E-05 | 152E-05 | 1528-05 | NCOPC | NCOPC NC
4-Methyi-Z-pentanona (MIBK) NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | 3 S4E-04 | 3 54E-04
Acetone NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NC NC NCOPC | NCOPC NC
Benzeng NCOPC | NCOPC NC NCOPC | 104E-04 | 278E-04 | J82E-04 | NCOPC | 187E-03 | Y25E-08 | 398E-03 | 398E-03 | 582E-03 § NCOPC | 783E-04 | 7B8IE04
Chiorobenzene NCOPC | NCOPC NC NCOPC | NCOPC } NCOPC NC NCOPC | 385E-03 | 203E-08 | 255E-04 | 255E-04 | 4 10E-03 | NCOPC | & 55E-03 | 4 55E-03
Chioraform NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | 915€-05 | NCOPC | 582E-04 | 582E-04 | §74E-04 § NCOPC | NCOPC NC
Chicromathane NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | 3093E-08 | NCOPC | 393E-08 NC NCOPC | NCORC NC
Dichioromathane NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | 761E-06 | T61E-06 | 7 61E-08 } NCOPC | 1 73E.05 | 173E-05
|Ethyibenzene NCOPC | NCOPC NC NCOPC | 330E-04 | NCOPC | 333E-04 ] NCOPC | 728E-08 | NCOPC | NCOPC NC 7 28E-06 § NCOPC | 250E-04 | 2 50E-04
Tetrachioroethena NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | 490E-04 | NCOPC | 198E-03 | 196E-03 | 245603 | NCOPC (| 294E-05 | 2 94E-05
Totuens NCOPC | NCOPC NC NCOPC | 391E03 | NCOPC | 391E-03 | NCOPC | 626E-04 | NCOPC | 992E-04 | 992E-04 | 1 62E-02 § NCOPC | ¢ S4E-03 | 4 54E-03
Trichiorosthyteng NCOPC | NCOPC NC NCOPC | 149E-05 | NCOPC | 149E-05 § NCOPC | 309E-02 | NCOPC | 303E-01 | J03E-01 | 3 34E-01 ] NCOPC | 654E-03 | 6 54E-03
Xylanes Total NCOPC | NCOPC NC NCOPC | 220E-02 | NCOPC | 229E-02 § NCOPC | 458E-04 | NCOPC | NCOPC NC 4 58E-04 § NCOPC | t 75E-02 | 1 75E-02
$VOCs
2 4 6-Tnchiorophenol NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC { NCOPC NC NC 9 56E-03 NC 9 56E-03
2.Nitroaniing NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC { NCOPC | NCOPC | NCOPC NC NC NC 3 94E-08 | 3 94E-08
4-Nitroaniine NCOPC | NCOPC NC NCOPC | NCORC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 220E-03 | 208E-08 | 2 20E03
Benzo(a)anthracens NCOPC | NCOPC NC NC NC NCOPC NC NCOPC { NCOPC | NCOPC | NCOPC NC NC NC NC NC
Benzola)pyrene NCOPC | NCOPC NC NC NC NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NC NC
Benzo(b)luoranthene NCOPC | NCOPC NC NC NC NCOPC NC NCOPC NCOPC | NCOPC { NCOPC NC NC NC NC NC
Dibenzo(a h)anthracens NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NC NC
Pesticides
4 4-DDT NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 3 65E-03 NC 365603
bets-BHC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 9 88E-03 NC 9 88€-03
Dieldrin NCOPC | NCOPC NC 3 83E-04 NC NCOPC | 363E-04 {| NCOPC | NCOPC { NCOPC | NCOPC NC NC NCOPC | NCOPC NC
{gamma-BHC {Lindane) NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 2 85€-03 NC 2856803
Heptachior NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC { NCOPC | NCOPC NC NC J42E-04 NC 3 42E04
{Pentachiorophenol NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 187803 NC 167E-03
PCBe
Total PCBs 1 1E-02 NC t 11E-02 § 2 B2E-02 NC NCOPC | 282E-02 § NCOPC | NCOPC | NCOPC | NCOPC NC NC § 17E+00 NC 517E+00
Dioxin
237,8-TCDD-TEQ NC NC NC NC NC NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC
Metals
Antimony NCOPC | NCOPC NC 3 4E-03 NC NCOPC | 394E-03 § NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC
{Araeric 1 64E-03 NC 1 64E-03 § 2 17E-03 NC NCOPC | 217€-03 || NCOPC | NCOPC | NCOPC | NCOFC NG NC NCOPC { NCOPC NC
Cadmium NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC
Chromum NCOPC | NCOPC NC 188E-03 | 238E-04 | NCOPC | 211E-03 § NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC
Manganess NCOPC | NCOPC NC 573E-03 | 343E-03 | NCOPC | D 18E-03 | NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NcCOPC NC
Mercury NCOPGC | NCOPC NC NCOPC { NCOPC | NCOPC NC NCOPC | NCOPC | NGOPC | NCOPC NC NC NCOPC | NCOPC NC
L i T L 2 2 L R M N AL Z MR o S R S UML) SN 250 b MR SR EL ST
Ng(e. M - — P —— — __
(a) - Surface soil for ing/derm and inhalation of
nonvolatie constituants combined sod
for inhatation of volatiles
Ing/Oerm - Ingestion/Dermai Contact
HI - Hezard index
HQ - Hazard Quatient
MLE - Most Likely Exposure
NC - Not Caiculated or no o [t value
NCOPC - Not a constituent of potential concern
in this aresimedum
PCBs - Polychiorinated Biphanyls
SVOCs - Semivoiatile Organic Compounds
TCOOU - TEQ - Tetrachlorodibenzo-p-dioxin
Touc Equivaients Cancentration
VOCs - Volatile Organic Compounds
August 31 2003

MLE outdoor worker summary\nc Revision 0



ENSR INTERNATIONAL
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TABLE 8 15
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTIONMJTILITY WORKER - MLE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RUFS
] Q North
Combined $oll AAQ-1-18 Total Combined Soil Total Combined Total Combined Soll Laschate Total
5;r:.tuu¢m ing/Derm | inhalation | ing/erm ] inhalation Risk Ing/Derm Iinhalation Risk IM Tahated Risk Inhaintion @ Tnhaistion Risk
112 Tnchloroathane NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
12 Owchiorosthane NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NC 2E-11 | IBAE-09 | 124€E-08 | 7O08E-Q7 | 722E 07
12 Dichlorosthens (total) NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC | NCOPRC | NCOPC NC
2 Bulanone (MEK] NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
{4-Methyl 2-penianone (MIBK) NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NC NC NCOPC NCOPC NC NCOPC NCOPC NC NC NC
{Acatone NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCORC NCOPC NC NC NC
|Benzens 124€-08 | 176E-07 | NCOPC NCOPC | 177€-07 {{ 580E-10 | 7BBE-08 | SO8E-00 § 267E-08 | 1 11E-07 {| 851E-12 | 114E-00 | 1 15E-00 § 871E-12 | 124E-00 | 275E-00 | 1 19E-G8 { 1 59E-0B
Chiorobenzens NC NC NCOPC NCOPC NC NC NC NC NC NC NCOPC NCOPC NC NCOPC NCOPC NC NC NC
Chioroform NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPRC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Chioramethans NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOoPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Dichioromethane NCOPC | NCOPC | NCOPC | NCOPC NC 228E-10 | 183E-08 | NCOPC | NCOPC | 186E-08 § NCOPC | NCOPC NC NCOPC | NCOPC | 28BE-11 | 315E-10 | 343E 10
Elhylbenzena NC NC NCOPC NCOPC NC NC NC NCOPC NCOPC NC NC NC NC NC NC NCOPC NCOPC NC
Tetrachioroethens NCOPC | NCOPC | NCOPC | NCOPC NC 151E-00 | 178E-08 | NCOPC | NCOPC | 193E-08 | 6 66E-09 | 548E-08 | 704E-08 § 8 30E-10 | ©B6ELO { 2 06E-08 | 580E-09 | 3 68E-08
Toiuene NC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Trichiorosthylene NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC S31E-11 | 172E-08 | 172E-08 § 338E-11 | 992B00 | 131E-00 { 2 77E-08 | 3 82€-08
Xylanas, Total NC NC NCOPC NCOPC NC NC NC NCOPC NCOPC NC NC NC NC NC NC NCOPC NCOPC NC
5V0Cs
1 2-Drechiorobenzene NCOPC | NCOPC | NCORC | NCOPC NC NC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
1 3-Dichiorobenzens NCOPC NCOPC NCOPC NCOPC NC NC NC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
1 4-Dichlorobenzene 363E-10 | 3326812 | NCOPC NCOPC ) 387€-10 § 1.208-09 | 113E-11 | NCOPC NCOPC | 121E-00 R 483E-10 | 4 33E-12 | 4 68E-10 § NCOPC NCOPC NCOPC NCOPC NC
2 4 6-Trichlorophenal 22)E-11 | 226E-13 | NCOPC NCOPC | 228E-11 | 208E-10 | 2 10€-12 | 201E-09 | NCOPC | 222E-09 | NCOPC NCOPC NC 33TE-11 | 340E-13 | 661E-08 | NCOPC | B661E-08
2 4-Dichlorophanol NCOPC 1 NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC NC NC NC NCOPC NC
2 4-Dimethyiphenol NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC
2 Chiorophenol NCORC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NC
2 Methyinaphthalena NCOPC NCOPC NCOPC NCOPC NC NC NC NCOPC NCOPC NC NCOPC NCORC NC NCORC NCOPC NCOPC NCOPC NC
2-Nitraaniine NC NC NCOPC NCOPC NC NC NC NC NCOPC NC NCOPC NCOPC NC NC NC NC NCOPC NC
3-Methylphenal/4 Methylphsnol NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC
4 Chioroaniiine NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC
4 Nitroaniine NCOPC NCOPC NCOPC NCOPC NC NC NC NC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NC
|Benzo(ajanthracens 118£-09 | 115E-11 NCOPC NCOPC 110E-08 § 391E-09 | 3 83E.1 NCOPC NCOPC | 3IBBE-0P § NCOPC NCOPC NC 3 15E-10 | I08E-12 [ NCOPC NCOPC | 3 18E-10
Benzo(ajpyrens T3SE-00 | T20E-11 ; 131ED7 | NCOPC | 138E-07 § 1BBE-08 | 1863E.10 | NCOPC NCOPC ( 188E-08 § 671E-10 | 658E-12 | 8 7T7E-10 | 3 36E-09 | 3.29E-11 NCOPC NCOPC | 339E-09
ane B8 0BE-10 | T928-12 | §01E-09 | NCOPC | 982E-09 | 156E-09 | 153E-11 | NCOPC NCOPC 158E-08 § NCOPC NCOPC NC 300E-10 | 294E-12 | NCOPC NCOPC | 303E-10
Benzo(g h parylane NCOPC NCOPC NCORC NCOPC NC NCOPC NCOPC NeoPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
|Benzo(x Miucranthens NCOPC | NCOPC | 982E-10 | NCOPC | 982E-10 § NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
bis(2-Chioroathyljather NCOPC NCOPC NCOPC NCOPC NC | $ 88E-10 | 1 08E-11 NCOPC NCOPC { 908E-10 § NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
bis(2-Ethyihexyijphthaiate NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC { NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
Dibenzo(s.hjanthracens 217E-00 | 21311 | 4QTEG? [ NCOPC | 499E-07 | §42€-09 | §30€-11 | NCOPC | NCOPC | 84TE-DQ | NCOPC | NCOPC NC 5 39€-10 | 827E-12 | NCOPC | NCOPC | 544E-10
{Hexacnlorcbenzene NCOPC | NCOPC | NCOPC | NCOPC NC 27308 | 252611 | NCOPC | NCOPC | 27SE-09 | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
indena(1 2 3-cdipyrens NCOPC | NCOPC | 380E-08 | NCOPC | 380608 | NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPRC NC NCOPC | NCOPC | NCOPC [ NCOPC NG
|Naphthaiens NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NC NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NG
[Nirobenzens NCORC | NCOPC | NCOPC | NCOPC NC NC NC NC NCOPC NC NCOPC | NCOPC NC NCOPRC | NCOPC NC NCOPC NC
[Pusticides
4 4-00E NCOPC | NCOPC | NCOPC | NCOPC NC 4 S6E-00 NC NCOPC | NCOPC | 458E-08 § NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
44 DOT NCOPC | NCOPC | NCOPC | NCOPC NC SATE-09 { 558E-13 | NCOPC | NCOPC | 832E-09 § NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
Aldan 195E-00 | 20M1E-11 | NCOPC | NCOPC | 197E-08 ] 204E-08 | 304E-10 | NCOPC | NCOPC | 20TE08 | NCOPC | NCOPC NC NCOPC | NCOPC { NCOPC | NCOPC NC
aipha BHC NCOPC | NCOPC | NCOPC | NCOPC NC 297E-09 | 304E-11 | NCOPC | NCOPC | J00E-09 | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
beta BHC NCOPC NCOPC NCOPC NCOPC NC 103E-08 | 108E-10 | 7238E-10 | NCOPC 111E-08 | NCOPC NCOPC NC NCOPC NCOPC | 307E-00 | NCOPC | 397E 09
delta-BHC NC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
Diatdnn 150€-08 } 164E-10 | NCOPC | NCOPC { 161E-08 § 245E-0T | 262600 | NCOPC | NCOPC | 248E-07 | 168E-00 | 183E-11 | Y80E-00 § 436E-00 [ 448E-11 | NCOPC | NCOPC | 439E-09
Endnn Kelone NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NG NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC
gamma-BHC (Lindane) 5 18€-10 NC NCOPC NCOPC | 518E-10 § NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCORC NCOPC NCOPC NCOPC NC
Heplachlor 2 78E-09 | 288E-11 | NCOPC | NCOPC | 281E-08 | 120E-08 | 1256-10 [ NCOPC | NCOPC | 122E-08 f NCOPC | NCOPC NC NCORC | NCOPC { NCOPC | NCOPC NC
(Hepiachior spoxide 105€-00 | 107E-11 NCOPC NCOPC 1 08E-0% | 898E-09 | O 16E-11 NCOPC NCOPC | 904E-00 | NCOPC NCOPC NC NCORC NCOPC NCOPC NCOPC NC
Herbicides
2457 NCOPC | NCOPC | NCORC | NCOPC NC NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NG NCOPC | NCOPC ] NCOPC | NCOPC NC
24D NCOPC | NCOPC | NCOPC { NCOPC NC NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC NCOPC [ NCOPC NC NCOPC NC
MCPA NCOPC NCOPC NCORC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC NC NC NCOPC NCOPC NCOPC NCOPC NC
MCPP NCOPC | NCOPC | NCOPC | NCOPC NG NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NG NCOPC | NCOPC | NCOPC | NCOPC NC
Pentachiorophenol NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC 8 69E-07 NCOPC 5 89E-07 NCOPC NCOPC NC 8 17E-09 NC 3 J6E-08 NCOPC 3 36€-06
August 31 2003
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TABLE 6-1§
TQOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTIONMUTILITY WORKER - MLE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RUFS
[ Q North P Q North
Combined 30il AA-G-1-18 Total Combined Sall Leachate Total Combined Sok Total Combined Soil Leachate Totai

:::‘:.‘u‘m Ing/Derm | inhalation hﬁm\. inhststion Risk InErm. nhslation lﬂm. Wnhaiation Risk Iny 3 EE inhaiation hErm Tnhaiation Risk
Totat PCBs 122€-07 { 112E-09 | NCOPC NCOPC [ 124E-07 § 3 13E-08 | 287E-08 | 802E-07 | NCOPC | 396E-08 ¢ 7 B0E-09 | 7 16E-11 ) 7T8TE-09 || 5 14E-08 { 4 72E-10 | 1 52E-08 | NCOPC | 871E 08
Oloxin
237 8-TCDO-TEQ S 48E-07 | 4 26E-08 ;| NCOPC NCOPC | 552E-07 | 27BE-06 | 2 16E-07 | 243E-08 | NCOPC | J04E-O5 § 242E-08 ( 188E-10 | 244E-08 § 4 48E-07 | 348E-00 | NCOPC NCOPC | 4 52E-07
Metals
Antimony NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NC NC NC NCOPC NC
Arsenic NCOPC NCOPC | 182E-00 | NCOPC | 102E-09 § 888E-09 | 243E-00 | NCOPC NCOPC ( BO09E-09 § 420E-09 | 157€-09 | 588E-00 | 3926-09 | 143E09 | NCOPC NCOPC } 5 35E-09
Banum NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NC NC NCOPC NCOPC NC
{Berytium NCOPC 1 NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
Cadmium NCOPC NCOPC NCOPC NCOPC NC NC 200E-09 | NCORC NCOPC | 200E-09 NC B41E-10 | 544E-10 NC 6 22E-10 { NCOPC NCOPC | 622€6-10
Chromium NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Cobatt NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC { NCOPC NC
Copper NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NG NCOPC NCOPC NC NCOPC NCORC NCOPC NGCOPC NC
Lead NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NC NC NCOPC | NCOPC NG
Manganese NCOPC | NCOPC NC NCOPC NC NCOPC 1 NCOPC NC NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC NC
Mercury NCOPC NCOPC NCOPC NCOPC NC NC NC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Nickel NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCORC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCORC NC NCOPC NC

Towal] T OSE-07 | 3 83607 1 SToea | LT SRR M A Y X TIEST | s 4TE 08 ; AL LA SN L S B R S A R
Notes
Ing/Oem - ingestion/Dermal Contact
MLE - Most Likely Exposure
NC  Not Calculated or no dose-responss vaiue
NCOPC - Not a constituent of potental concern

n this arsa/medium
PCBs - Polychiorinalad Biphenyls
SVQCs - Organic C:
TCOOD - TEQ - Tetrachiorodibenzo-p-dioxin
Toxic Equivaients Concentration
VOCs - Volatle Orgaric Compounds
August 31 2003

MLE canstructon worker summany\c Revision 0



ENSR INTERNATIONAL

Page Jof 4

TABLE 6 15

TOTAL POTENTIAL CARCINOGENIC RISK

CONSTRUCTIONAITILITY WORKER MLE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RUFS

Q Cantral Q South L] E)
Combined Boil Totsl Combined 8ol Total Combined Soll Leachats Totsl Combined Soll Totsl

Constituent o Tinhalation | Risk WT m Tnhaiation | Ing/Derm on]  Risk [ Tinhalstion ] Risk
11 2-Tnehloroethane NCOPC NCORC NC NCOPC NCOPC NC TSTE-11 | @77E-10 | NCORC NCOPC | 105E-09 § NCOPC NCOPC NC

1 2-Dichioroethane NCOPC NCOPC NC NCOPC NCOPC NC 1.20E-00 | 904E-00 | 2B9E-07 | 1G4E-05 | 167E-05 § NCOPC NCOPC NC

1 2-Dichioroethens (totat) NCOPC NCOPC NC NCOPC NCOPC NC NC NC NC NC NC NCOPC NCOPC NC
2-Butanons (MEK) NCOPC NCOPRC NC NCOPC NCOPC NC NCOPC NCORC NC NC NC NCOPC NCOPC NC
4-Mathyl Z-pantanone (MIBK) NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC NC NC
Acetone NCOPC NCORC NC NCOPC NCOPC NC NCOPC NCOPC NC NC NC NCOPC NCOPC NC
Benzene NCOPC NCORC NC 172E-12 | 238E-10 | 230E-10 §} 337E-10 | 124E-08 | 440E-08 | 190E-07 | 238E-07 | 181E-10 | § 58E-10 | 7 09€-10
Chicropenzene NCOPC NCOPRC NC NCOPC NCOPC NC NC NC NC NC NC NC NC NC
Chloroform NCOPC NCOPC NC NCOPC NCOPC NC NC 7 84E-10 NC 3Q1E-07 | INZEQT § NCOPC NCOPC NC
Chioromsthane NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
Oichloromethane NCOPC NCOPC NC NCoPC NCOPC NC NCOPC NCOPC 1 116E-09 | 127E-08 | 139E-08 | 102E-10 { 268E-10 | 367E-10
Ethylbsnzene NCOPC NCOPC NC NC NC NC NC NC NCORC NCOPC NC NC NC NC
Tetrachlorosthane NCOPC NCOPC NC NCOPC NCOPC NC 954E-08 | 203E-08 | B2IE-O8 | 224E-08 { 108E-08 § 551€-00 | 118E-09 | 6 69E0G
Toluene NCOPC NCOPC NC NC KC NC NC NC NC NC NC NC NC NC
Trichlorosthylens NCOPC NCOPC NC 887E.12 | 162€-09 | 183E-09 |} 7 9BE-O8 | 140€-08 | 9BOE-06 | 208E-04 | 219E-04 § 170E-08 | 301E-07 | 3 1BE-O7
Xylenes Total NCOPC NCOPC NC NC NC NC NC NC NCOPC NCOPC NC NC NC

3VOCs NC

1 2 Dichiorobenzens NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC

1 3-Dichiorobenzsne NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC NC NC

1 4-Dichiorobenzens NCOPC NCORC NC NCOPC NCOPC NC 478E-11 | 445E-13 | NCOPC NCOPC | 470€-11 § 7 38E-10 | 6 91E-12 | 7 43E-10
2 4 B-Trichiorophanol NCOPC NCOPC NC NCOPC NCOPC NC 6 36E-10 | 642E-12 | NCOPC NCOPC | 842E-10 § 263E-11 { 285E-13 | 2 63E-11
2.4-Dichiorophenol NCOPC NCOPC NC NCOPC NCOPC NC NC NC NCOPC NCOPC NC NCOPC NCOPC NC

2 4-Dimethyipheno! NCOPC NCOPC NC NCOPC | NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
2-Chiorophenoi NCOPC NCOPC NC NCOPC NCOPC NC NC NC NC NCOPC NC NCOPC NCOPC NC
2-Meihyinaphthalens NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
2-Nitroaniine NCOPC NCOPC NC NCOPC NCOPC NC NC NC NCOPC NCOPC NC NC NC NC
3-Methyiphenoi/4-Methyiphenol NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NC NCOPC NCOPC NC

4 Chloroaniline NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NC NCOPC NCOPC NC
{4-Nitroaniline NCOPC NCOPC NC NCOPC NCOPC NC NC NC NC NCOPC NC NC NC NC
{Benzo{ajanthracens 158E-10 | 162E-12 | 156E-10 } 181E-10 | 14BE-12 | 153E-10 § NCOPC NCORC NCORC NCOPC NC 7 85E-10 1 739E-12 | 7 8IE-10
Benzo(a)pyrens 164E.09 | 160E-11 | 165E-00 § 174E-0D | 170€-11 | 178E-09 § NCOPC NCOPC NCOPC NCOPC NC 892E-08 | 6TOE-11 | 598E-08
Banzo(bjfiucranthane 200E-30 ) 195E-12 ) 202E-10 § 1 84E-10 { 177E-12 | 1 BIE-10 |} NCOPC NCOPC NCOPC NCOPC NC 8 75E-10 } 881E-12 | 8 B2E-10
|Banzo{g h jperylens NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NC NCOPC NCOPC NC
|Benzalk Mluoranthene NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
bis(2-Chiaroethy!)ether NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
bis(2 Ethyihexytjphthalate NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCORC NCOPC NCOPC NC § 23E-10 NC 6.23E-10
Dibenzo(a hjanthracene NCOPC NCORC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NG 253E-00 | 248E-11 | 258E-09
Hexachiaropenzene NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
indeno(t Z 3-cdipyrsne NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
INaphthalene NCOPC NCOPRC NC NCOPC NCOPC NC NC NC NCORC NCOPC NC NC NC NC
Nilrobenzene NCOPC NCOPC NC NCOPC NCOPC NC NC NC NCOPC NCOPC NC NCOPC NCOPC NC
|Pesticides NC

4 4 -DDE NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCORC NCORC NCOPC NC NCOPC NCOPC NC

4 4-007 NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC | 28BE-07 | NCOPC | 288E-G7 § 786E-10 | 7 7T3E-12 | 7 64E-10
Aldnn 263E.10 | 281E-12 | 288E-10 | S24E-10 | 541E-12 | 530E-10 § NCOPC NCOPC NCOPC NCOPC NC 800E-10 | 835E-12 | 81TE-10
|aipha-BHC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPRC NCOPC NC NCOPC NCOPC NC
bsta BHC NCOPC NCOPC NC NCOPC NCOPC NC 4 94E-10 | 521E-12 | BBSE-O8 | NCOPC | 503E08 § 820800 | 654E-11 | 6 28E-00
delta-BHC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC | NCOPC NC
Diekirin 8 82E-10 | 9O9E-12 | 801E-10 § 167E-00 | 1T2E-11 | 169E-00 § 4 20E-09 | 4 42E-11 | 49TE-OT | NCOPC )} SOVE-O7 § 143E-00 | 147E-11 | 144E-00
Endrin Ketone NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
|gamma-BHC (Lindane} NCORC NCOPC NC NCOPC NCOPC NC NCOPC NCORC | 5.27E-00 { NCOPC | S27E-09 § 1t J0E-08 NC 1 30E-09
{Heplachior NCOPC NCOPC NC NCOPC NCOPC NC GS8E-1D } BB2E-12 | 110EQ7 { NCOPC | 1 11E-O7 J 965E-10 | 098E.12 { 8 79E-10
{Heptachior apoxiie NCOPC NCOPC NC 280E-10 | 278E-12 | 2T2E-10 § NCOPC NCOPC NCORC NCOPC NC NCOPC NCOPC NC
Herbicides NC

245.7 NCOPC NCORC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
24-0 NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NC NCOPC NCOPC NC
MCPA NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
MCPP NCOPC NCOPC NC NCOPC NCOPC NC NC NC NCOPC NCOPC NC NCOPC NCOPC NC
|Pentachioraphensi 1 54€-10 NC 1S4E-10 § 3 37E-00 NC 3 37E-09 § NCOPC NCORC NCOPC NCOPC NC 1 08E-08 NC 1 08E-08
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TABLE 6 15

TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTIONAUTILITY WORKER MLE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RUFS

Q Central Q South L] []
] Combined 8oil Total Combined Soil Total Cambined 8oll Leachate | Totsl Combinad Soil Total

Constituent MEom. Tnhatation Risk inhalation !Ek ) alation rm | inhalation Risk ation Risk
i"P?BJ NE

Tolal PCBs 4 21E-09 | 388E-11 ) 425E-00 | 903E-09 | 9 11E-11 | 100E-08 § 7 23E-08 | 663E-10 | 5 82E-08 | NCOPC | 582E-08 | 309E-Q7 | 2B83E-08 | I 11E-07
Dioxin NG

23 78-TCOD-TEQ 207E.07 | 181E-08 | 209E-07 § 1 84E-07 | 143E09 | 185E-07 | 112E-07 | 873€-10 | 1 11E-05 | NCOPC | 112E-08 § 3 90E-07 | 3 10E-D8 | 4 03E-07
Metals NC

Antmony NCOPC | NCOPC NC NC NC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Arspnic 4D0E00 | 1TOE-09 ( S69E-00 § 437E-00 | 160E0D | 50U6E-00 § 204E-09 | 7 44E-10 | NCOPC NCOPC | 278€-08 § NCOPC NCOPC NC
Banum NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Berytium NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NC NCOPC NCOPC NC
Cadmium NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
Chromium NCOPC | NCOPC NG NC 298E-08 | 298E-08 | NCOPC | NCOPC NC NCOPC NC NC 8 OBE-08 | 806E08
Cobalt NCOPC | NCOPC NC NCOPC | NGOPC NC NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC
Copper NC NC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC { NCOPC NC NCOPC | NCOPC NC
Lead NCOPC | NCOPC NC NC NC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NC
Manganese NC NC NC NC NC NC NCOPC { NCOPC NC NCOPC NC NCOPC | NCOPC NC
Mercury NCOPC NCOPC NC NC NC NC NC NC NC NCOPC NC NCOPC NCOPC NC
Nickel NCOPC | NCOPC NC NC NC NC NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC
— Y T R I T S T e TR T R e RAILIARLARELETN
Ing/Oerm - ingeston/Oermal Contact

MLE - Most Likely Exposurs

NC - Not Calculated or no dose-rasponse vaiue

NCOPC - Not a constituent of polential concem

n this area/medium

PCBs - Polychionnated Biphenyls

SVOCs - Semivolatile Organic Compounds

TCOO - TEQ - Tetrachiorodhenzo-p-dioxin

Toxic Equivalents Concantration
VOCs - Volallle Organic Compounds
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TABLE 6 16

TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTIONAUTILITY WORKER MLE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RVFS

[+ O Nofith P Q North

| Combined Boil AA-O-1-18 Totat Combined Soll Leachate Totel Combined S0l Total Combined Soil Leachate Total
S;r;‘luunn( Ing/Derm | Inhalation m@om halation HQ ng/Derm inhslation lﬂm. tion HQ Iny Trhalstion HQ n: . | Inhalation h@ nhalation HQ
11 2-Trchicrosthane NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
1 2-Drchiarosthane NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC 8 89E-07 | 198E-03 | 4 7TE-O4 | 109E-0t | 1 11E-01
1 2-Ochioroathens {lotal) NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
2-Butanone (MEK) NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
[4-Mathy!-2 pantanons (MIBK) NCOPC NCOPC NCOFC NCOPC NC NCOPC NCOPC | 7T32E-06 | 141€-08 | 2 14E-05 § NCOPC NCOPC NC NCOPC NCOPC | 261E-05 | 504E-06 | 7 B5E-05
|Acstone NCOPC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC | 189€E-05 NC 1 86E-05
Benzene 145E-03 | 1 88E-01 NCOPC NCOPC 188E-01 | 653E-04 | 833E-02 | 606E-03 | 780E-03 | 9B7E-D2 § SOIE-O8 | 121E-03 | 1.22E-03 | 102E-05 | 132E-03 | J21E-03 [ 380E-03 | B 14E-03
Chiorobsnzans BOBE-04 | 8684E02 | NCOPC NCOPC | 890E-02 | 888E-04 | 127E-01 | 238E-03 | 665E-03 | 137E-01 § NCOPC NCOPC NC NCOPC NCOPC | 160E-D3 | 450E-03 | 6 00E-03
Chiorotorm NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Chicromethans NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NG NCOPC NCOPC NCOPC NCOPC NC
Dichloromethane NCOPC NCOPC | NCOPC NCOPC NC 3 85E-08 | 90TE-04 | NCOPC NCOPC | 942E-04 § NCOPC NCOPC NC NCOPC NCOPC | 4485E-08 | 446E-06 | 8 01E-08
Ethylbenzene 2067E-04 | 1208E-02 | NCOPC NCOPC | 131E-02 } 278E-04 | 138E-02 | NCOPC NCOPC | 137E-0Z § 479E-08 | 233E-04 | 238E-04 | 191E-08 | 820E-06 | NCOPC NCOPC | 9 39E-05
Tetrachlorosthens NCOPC NCOPC NCOPC NCOPC NC 195E-08 | 348E-04 | NCOPC NCOPC | J68E-04 § 7.21E-05 | 127E-03 | 134E-03 § 108E-G5 | 10IE-O4 | 267E-04 | 3I11E-05 | 502E-04
Tolusns 191€-08 | T 17€-03 | NCOPC NCOPC | 719E-03 § NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Trichiorosthylene NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC 363605 | J01E-04 | 33ITE-O4 || 198E-05 | 180E-04 | 7O2E-04 | 121E-04 | 108E-03
Xylenas, Total B8 B4E-04 | 7 S6E-01 | NCOPC NCOPC | 75TE-01 § 7 206-04 | 7 89E-01 NCOPC NCOPC | 700€01 | 112E-08 | 122E-02 | 122602 § 7 OTE-O6 { 7 58E-03 | NCOPC NCOPC | 787€-03
SVOCs
1 2.Dichlorobenzene NCOPC NCOPC NCOPC NCOPC NC 151E-04 | 244E-08 | NCOPC NCOPC 1 63E-04 § NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
13 Dichiorobenzene NCORC NCOPC | NCOPC NCOPC NC I03E-04 | 148E-08 | NCOPC | NCOPC | 363E-04 § NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
1 4.Dichlorobenzens J44E.06 | 4B82E-08 | NCOPC NCOPC | 344E-08 § 117E.04 | 1 87TE-O7 | NCOPC NCOPC 117E-04 || 4 48E-05 | 6 02€-08 | 4 49E-05 NCOPC NCORC NCOPC NCOPC NC
2 4 8-Trichiorophano! 142E-0 NC NCOPC NCOPC 142E-03 § 132E-02 NC 1 28E-01 NCOPC 141E-01 NCOPC NCOPC NC 2 18€-03 NC 4 21E+00 | NCOPC | 4 21E+00
2 4-Dichiorophanol NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC 171E-03 | NCOPC | 171E03 § NCOPC NCOPC NC 4 21E-04 NC 9 Q7€-01 NCOPC 9 07E-01
2 4-Dimethyiphenot NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC 120E-04 [ NCOPC 129€-04
2-Chiocrophenol NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC | S30E-04 | NCOPC | B39E-04 | NCOPC NCOPC NC NCOPC NCORC | 120€.02 | NCOPC | 129E 02
2-Methyinaphthaiene NCOPC NCOPC NCOPC NCOPC NC 266E-04 | 544E-05 | NCOPC NCOPC | 320E-04 § NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
2-Nitroaniline NC 111E-05§ | NCOPC NCOPC 1 11€-08 NC 22TE-04 NC NCOPC | 227E-04 | NCOPC NCOPC NC NC 3 TSE-08 NC NCOPC | 378E-05
3-Mathyiphenal/4-Methyiphanot NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC © 82E-08 NCOPC 9 62E-08 NCOPC NCOPC NC NCOPC NCOPC 2 40E-04 NCOPC 2 40E-D4
4-Chioroamiine NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC | 837E-03 | NCOPC | 53TE-03 | NCOPC NCOPC NC NCOPC NCOPC | 119E-02 | NCOPC | 110E-02
{4-Nitroanitine NCOPC NCOPC NCOPC NCOPC NC 8 30E-03 | 170E-04 | 833E-04 NCOPC T 10€-03 § NCOPC NCOPC NC NCOPC NCOPC | 968E-04 | NCOPC | 968E-04
Benzo{ajanthracens NC NC NCOPC NCOPC NC NC NC NCOPC NCOPC NC NCOPC NCOPC NC NC NC NCOPC NCOPC NC
|8enzo{a)pyrens NC NC NC NCOPC NC NC NC NCOPC NCOPC NC NC NC NC NC NC NCOPC NCOPC NC
|Benzo{bfluaranthane NC NC NC NCOPC NC NG NC NCOPC NCOPC NC NCOPC NCOPC NC NC NC NCOPC NCOPC NC
{Benzo(g h,ijperyiene NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Benzo(k fiuoranthane NCOPC NCOPC NC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC | NCOPC NG NCOPC NCOPC NCOPC NCOPC NC
bis(2-Chioroethyljather NCOPC NCOPC NCOPC NCOPC NC. NC NC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
bis(2-Ethylhexyl )phthatate NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPRC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Oibenzo(a hjanthracens NC NC NC NCOPC NC NC NC NCOPC NCOPC NC NCOPC NCOPC NC NC NC NCOPC NCOPC NC
[Hexachiorohenzene NCOPC NCOPC NCOPC | NCOPC NC 1 49E-04 NC NCOPC NCOPC | 149E-04 § NCOPC NCOPRC NC NCOPC NCOPC NCOPC NCOPC NC
indeno(? 2 3-cd)pyrene NCOPC NCOPC NC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
[Naphthaiens NCOPC NCOPC NCOPC NCOPC NC E90E-05 | 121E-08 | 131E-03 | NCOPC 138E-03 § NCOPC NCOPC NC NCOPC NCORC { 278E-03 | NCOPC 2 TOE-03
INitrobanzens NCOPC NCOPC NCOPC | NCOPC NC 4 526-04 | 408E-08 | BB4E-04 { NCOPC | 134E-03 | NCOPC NCOPC NC NCOPC NCOPC | 144E-02 [ NCOPC | 144E-02
Phenot NCOPC NCOPC NCOPC | NCOPC NC NCOPC NCOPC | STOE-05 | NCOPC | 579E-05 § NCOPC NCOPC NC NCOPC NCOPC | 123E-04 | NCOPC | 123E-04
{Pesticides
44 DDE NCOPC NCOPC NCOPC | NCOPC NC 1 87€-03 NC NCOPC NCOPC | 187E-03 § NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
44 DOT NCOPC NCOPC NCOPC NCOPC NC 2 25€-03 NC NCORC NCOPC | 2.28E-03 § NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Aldnn 267E-04 NG NCOPC NCOPC | 267E-04 | 4 04E-03 NC NCOPC NCOPC | 404E-03 § NCOPC NCOPC NC NCOPC NCORC NCOPC NCOPC NC
aipha BHC NCOPC NCOPC NCOPC NCOPC NC 110E-04 NC NCOPRC NCOPC 110E-04 | NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
beta BHC NCOPC NCCPC NCOPC NCOPC NC 1 33E-03 NC §63E-08 | NCOPC 143E03 | NCOPC NCOPC NC NCOPC NCOPC | B14E-04 | NCOPC | 514E-04
|delta-BHC 1 68E-04 NC NCOPC NCOPC 1 68E-04 NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Disicnn 139€-03 NC NCOPC NCOPC 130€03 | 214€-02 NC NCOPC NCOPC | 214E-02 | 1 38E-04 NC 138E-04 § 3 80E-04 NC NCOPC NCOPC 3 BOE-04
Endnn Ketone NCOPC NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCORC | 122E-04 | NCOPC | 122E-04
{gamma-BHC (Lindane) 9 20E-08 NC NCOPC NCOPC | 9.20E08 § NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
|Haplachior 8 B6E-05 NC NCOPC | NCOPC | 866E-08 | 3 T4E-04 NC NCOPC NCOPC | 374E-04 | NCOPC NCOPC NC NCGOPC NCOPC NCOPC NCOPC NC
{Heplachior epaxide 8 19E-04 NC NCOPC NCOPC | 819€-04 § 6206-03 NC NCOPC NCOPC | 530€-03 | NCOPC NCOPC NC NCOPC NCOPRC NCOPC NCOPC NC
Herbicides
2457 NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC | 514E-06 | NCOPC | 614E-08 | NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
24.D0 NCOPC NCOPC NCOPC | NCOPC NC NCOPC NCOPC | 604E-04 | NCOPC | 804E-04 | NCOPC NCOPC NC NCOPC NCOPC | 827E-02 | NCOPC | 627E 02
MCPA NCOPC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NCORC NCOPC NC 2 38€-03 NC 238E-03 § NCOPC NCOPC NCOPC NCOPC NC
MCPP NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Pentachiorophenal NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC | 111E-02 | NCOPC 111E-02 NCOPC NCOPC NG 1 20E-04 NC 8 53E-02 | NCOPC | 654€ 02
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MLE construction worker summary\nc Revison 0



ENSR INTERNATIONAL

Page 20t 4
TABLE 6-16
TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTIONMUTILITY WORKER MLE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RUFS
] (4 Q North
LCombined 8ol AA-O-1-16 Tots! Total Combined Soll Totsi Combined Soit Leachate Totai
::;;‘muom ation Inhalation HQ HQ 3 HQ m aton | Inhalstion HQ
Totai PCBs 2 14E-01 NC NCOPC NCOPC | 214E-01 § 5 48E+00 NC 140E+00 | NCOPC | 689E+00 | 1 J0E-02 NC 138E-02 } 9 00E-02 NC 26TE-02 [ NGOPC 1 17E-01
Diaxin
2378TCDD TEQ NC NC NCOPC NCOPC NC NC NC NC NCOPC NC NC NC NC NG NC NCOPC NCOPC NC
Metals
Anumony NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC 1 04E-03 NC 8726056 | NCOPC { t11E-03
Arsanic NCOPC NCOPC | 233E-04 | NCOPC | 253E-04 } 1 04E-03 NC NCOPC NCOPC | 104E-03 § € GBE-04 NC 6 68E-04 § & 10E-04 NC NCOPC NCOPC | 6 10E-04
Barum NCOPC NCOPC NCOPC NCOPC NC NCOPC NCORC NCOPC NCOPC NC NCOPC NCOPC NC 995E-04 | 554E-03 | NCOPC NCOPC | 864E-03
Berylium NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NG NCOPC | NCOPC NC NCOPC | NCOPC } NCOPC | NCOPC NC
Cadmum NCOPC | NCOPC | NCOPC | NCOPC NC 27BE-03 NC NCOPC | NCOPC | 275E-03 § 746E-04 NC T 48E-04 | 8 56E-04 NC NCOPC | NCOPC | 8 58E.04
Chromium NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Cobalt NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Coppar NCOPC | NCOPC | NCOPC | NCOPC NG NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC { NCOPC { NCOPC NC
Lead NCOPC | NCOPC NC NCOPC NG NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NC NC NCOPC | NCOPC NC
[Manganese NCOPC | NCOPC | 340E-04 } NCOPC | J48E-D4 § NCOPC | NCOPC | 152E-03 | NCOPC | 1852E-03 | NCOPC | NCOPC NC NCOPC | NCOPC | 132E-04 | NCOPC | 152E-04
Mercury NCOPC NCOPC NCOPC NCOPC NC § 70E-02 | 108E-03 { NCOPC NCOPC | B81E-02 § NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC
Nicksi NCOPC | NCOPC | NCOPC { NCOPC NC NCOPC | NCOPC | NCOPC [ NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | ST7E-08 | NCOPC | 5TTE-05
Thalium NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | 801E-06 | NCOPC | 801E08 | NCOPC | NCORC NC NCOPC | NCOPC | NCOPC | NCOPC NC
Vanadium NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC
2inc NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | 684E-08 | NCOPC | 684E-06
\CTLL PSR T A2 REILCI R R KL SR TGI8 KA KRS RS, £ L LS R K Z N LT
ing/Osnm - ingestion/Demmal Contact
HI - Hazard Index
HQ - Hazard Quotient
MLE - Most Likely Exposure
NC - Not Calcuisted or no dose-response value
NCOPC - Not a conatituent of polentai concern
n {his area/medium
PCBs - Potychiorinated Biphenyls
SVOCs - Organic Compound:
TCOO YEQ - Telrachiorodibanzo p-dioxin
Toxic Equivalents Conceniraton
VOCs Volatie Organic Compounds
Augual 33 2003
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TABLE 6 18

TOTAL POTENTIAL HAZARD INDEX

CONSTRUCTIONATILITY WORKER MLE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RVFS

Q Central 3
Combined Soil Totsl | Totai Combined 8ol Total

S;r:'muon( n rm | Inhaiation HQ tion HQ hm inhalation HQ
112 Tnchiorosthane NCOPC NCOPC NC NCOPC NCOPC NC 2E 05 NC NCOPC NCOPC | 233E-05 |} NCOPC NCOPC NC

1 2 Dichiorosthane NCOPC NCOPC NC NCOPC NCOPC NC 483E06 | 497E-03 | 111E-02 | 283E+00 | 2B4E+00 § NCOPC NCOPC NC
12 Owchioroothene {10lal) NCOPC NCOPC NC NCOPC NCOPC NC 1 TOE-08 NC 4 BSE-03 NC 4 S0E-03 § NCOPC NCOPC NC

2 Bulanone (MEK) NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | 223058 | 150€-03 | 161E-03 | NCOPC | NCOPC NC

4 Methyl 2 pantanone (MIBK) NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC T11E-06 | 2 74E-04 | 3 45E-04
Acslone NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC (| 432E04 NC 4 32E-04 § NCOPC NCOPC NC
|Banzens NCOPC NCOPC NC 201E08 | 252E-04 | 284E 04 § 303E-04 | 132E-03 | S14EQ2 | S77E-02 | 1 19E-01 | V77E-04 | 6 U2E-O4 [ 7 83E-O4
Chiorobsnzens NCOPC NCOPC NC NCOPC NCOPC NC G42E 04 | 300E-03 | 180E-03 { 508E-03 | Y OBE-02 } 7 30E-04 | 3 64E-03 [ 427E-03
Chiorofarm NCOPC | NCOPC NC NCOPC | NCOPC NC 184E-05 | 723E-08 | 138E-03 [ t03E-02 | 117E-02 § NCOPC | NCOPC NC
Chicromethane NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NG NCOPC | NCOPC NC

D chioromathane NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | 100E-04 | 180E-04 | 3JO0E-04 § 159E-05 | 131E-08 | 2 90E-05
|Elhylbenzene NCOPC | NCOPC NC T4TE-08 | 3B1E-D4 | 369E-04 | 49BE-08 | 558E-08 | NCOPC | NCOPC | 108E-05 || 166E-04 | 1Q0E-04 | 3 B8ED4
Telrachiorosthans NCOPC NCOPC NC NCOPC NCOPC NC 1.24E-03 | 398E-04 | 10TE-01 | 126E-02 | 1 21E-01 § 7 14E-08 | 2 32E-08 | #48E-05
Toluens NCOPC NCOPC NC 170608 { 667E-03 | BBOE-03 § 401E-08 | 4 78E-04 | 3 19E-03 | 1.23E-02 | 160E-02 § 3 71€-04 | 3 @3E-03 | 4 Q0E-03
Tnchloroethylene NCOPC NCOPC NC 401E-06 | 319E-08 [ I5SPE-05 ) 4 65E-02 | 244E-02 | 572E+00 [ 9 09E-U1 | B70E+00 | 993IE-03 | 526E-03 | 152E02
Xyienes Total NCOPC NCOPC NC 265E-05 | 289€ 02 | 290E-02 | 1.2BE-05 | 3 62E-04 | NCOPC NCOPC { 374E-04 § 491E-04 | 138E-02 | 143£.02
SVOCs

1 2 Dichlorobenzene NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC

1 3-Dichlorobenzens NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC { NCOPC | NCOPC NC 207E-04 | 835E-00 | 207E-04
14 Dichiorobenzena NCOPC | NCOPC NC NCOPC | NCOPC NC 4 62E-06 | 620E-09 { NCOPC | NCOPC | 462606 } 7 18E-05 | 0 G2E-08 | 717E-05
2 4 8-Trichiorophanol NCOPC NCOPC NC NCOPC NCOPC NC 4 OAE-02 NC NCOPC NCOPC | 404E-02 § 167E-03 NC 167€-03
2 4 Dichlorophenol NCOPC NCOPC NC NCOPC NCOPC NC 8 01E-03 NC NCOPC NCOPC | 801E-03 } NCOPC NCOPC NC

2 4-Dimethylphenol NCOPC NCOPC NC NCOPC NCOPC NC NCORC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC

2 Chicrophenol NCOPC | NCOPC NC NCOPC | NCOPC NC 4 11E-04 NC 180E-02 | NCOPC | 184E-02 § NCOPC | NCOPC NC

2 Methyinaphihaiene NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC

2 Nitroaniline NCOPC NCOPC NC NCOPC NCOPC NC NC 150€-08 | NCOPC NCOPC | 180E-05 NC 2 13E-08 | 213E0S
3-Methylphenoli4 Methyiphenol NCOPC NCOPC NC NCOPC NCOPC NC NCORC NCOPC | B7T8E-04 { NCOPC | 678E-04 § NCOPC NCOPC NC

4 Chioroaniline NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC | BITEQZ [ NCOPC | 8537E-02 § NCOPC NCOPC NC

4 Niroanshne NCOPC | NCOPC NC NCOPC | NCOPC NC TBBE-05 ) 203E-08 | 163E-02 | NCOPC | 184E-02 § 385E-04 | DB7E-08 | I6BE-04
8enzo(a)anthracene NC NC NC NC NC NG NCOPC | NCOPC | NCOPC | NCOFPC NG NC NC NC
|Benzo(ajpyrene NC NC NC NC NC NC NCOPRC NCOPC NCOPC NCOPC NC NC NC NC

), NC NC NC NC NC NC NCOPC NCOPC NCOPC NCOPC NC NC NC NC
18enzo{g h ilperylene NCOPC NCOPC NC NCOPC NCOPC NC NCORC NCOPC 1 83E-01 NCOPC | 163€-01 NCOPC NCOPC NC
18snzo(k)iuoranthene NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
bis(2-Chiorosthyl)ether NCOPC NCOPC NC NCOPC NCOPC NC NCORC NCOPRC NCOPC NCOPC NC NCOPC NCOPC NC
bi3(2-Ethy)hexyl)phthalate NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC 131E-04 NC 131E-04
Uibenzo(a hjanthracens NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC NC NC
Hexachiorobenzens NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Indeno(1 2 3-cdjpyrene NCOPC | NCOPC NC NCOPC | NCOPC NC NCORC { NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
INsphihalene NCOPC | NCOPC NC NCOPC | NCOPC NC ITSE-08 | 7OQE-08 | NCOPC | NCOPC | 452E.06 | 676E-05 [ 1 38E-05 | 8 14ED0S
{Nitrobenzene NCOPC NCOPC NC NCOPC NCOPC NC T 30E-04 | 668E-08 | NCOPC NCOPC | 73TE-04 | NCOPC NCOPC NC
Phenot NCOPC ( NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | 168E-02 | NCOPC | 188E-02 § NCOPC | NCOPC NC
{Pesticides
44 OOE NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC [ NCOPC NC
44 DOT NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC | 118E-01 NCOPC | 118E-01 | 3 11E-04 NC 31ME-04
Aldrin JI4TE 08 NC I4TEQS | 7 20E-05 NC T20E-05 | NCOPC | NCOPC | NCOPC | NCOPC NG 111604 NC 1 11E-04
eipha BHC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
beta BHC NCOPC | NCOPC NC NCOPC | NCOPC NC 8 40€-08 NC T62E-03 { NCOPC | 789E-03 | BO3E-04 NC 803E-04
(deka-BHC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
Diaidrin 772608 NC 772E-05 | 1 40E-04 NC 146E-04 § 3 75E-04 NC 434E-02 | NCOPC | 4 38E-02 § 125804 NC 125604
Endr n Kelone NCOPC NCOPC NC NCOPC NCOPC NC NCOPRC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
|gamma BHC (Lindane) NCOPC | NCOPC NC NCOPC |} NCOPC NC NCORC | NCOPC | BASED4 | NCOPC | 945E-04 | 24E-04 NC 224E-04
|Haptachior NCOPC | NCOPC NC NCOPC | NCOPC NC 2 0BE-08 NC 343E-03 | NCOPC | 345E.03 | 3 O0E-08 NC 3 00E-08
|Heplachior spoxide NCOPC | NCOPC NC 159€-04 NC 150E-04 | NCOPC | NCOPC | NCOPC | NCOPC NG NCOPC | NCOPC NC
{Herbicides
2457 NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
240 NCOPC NCOPC NC NCOPC NCOPC NC NCORC NCOPC | 24TE03 | NCOPC | 247E-03 § NCOPC NCOPC NC
MCPA NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NG NCOPC | NCOPC NC
MCPP NCOPC | NCOPC NG NCOPC | NCOPC NC 2B7E-03 NC NCOPC | NCOPC | 287€-03 | NCOPC | NCOPC NC
Penlachioropheno 2 YOE-08 NC 29906 | 6 85€-06 NC 8 56E-05 | NCORC | NCOPC | NCOPC | NCOPC NC 2 10E-04 NC 2 10604
Auguet 31 2003
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TABLE 6-16
TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTIONMUTILITY WORKER MLE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RUFS
Q Central G Bouth R 5
Combined Soil Tota) Combined 8ol Total Combined Bol Leachate Total Combined 8ol Total
Constituant Ingerm Tinhelatlon] _ HO iw"‘m Tinhalation] _Ha _ {ing/erm [ Inhalagor | _wa M Tnhaiation] _HQ
PCBs
Total PCBs 7 36E 03 NC 736E-03 f 174E G2 NC 174E-02 § 1278-01 NC 1026+02 | NCOPC | 102E+Q2 § § 40E-01 NC § 40E Ot
Diexin
2378 TCDD TEQ NC NC NC NC NC NC NC NC NC NCOPC NC NC NC NC
Metais
Anlimony NCOPC NCOPC NC 1 54E-03 NC 154E-03 | NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
Arsenic 7 62E 04 NC T62E-04 § 6 70E-04 NC 6 79E-04 § 3 17E-04 NC NCOPC NCOPC | 317E-04 § NCOPC NCOPC NC
Banum NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
Beryiium NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC | 177E-G4 | NCOPC | 177E-04 § NCOPC NCOPC NC
Cadmium NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Chfomium NCOPC NCOPC NC A42E-04 | 1T4E-03 § 2 13E-02 § NCOPC NCOPC | 368E03 | NCOPC | JG8E-03 | 89BE-O4 | I83E 03 | 443E-03
Cobalt NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | 181E-04 | NCOPC | 161E-04 § NCOPC ) NCOPC NC
Copoer 3 16E 63 NC 318E-03 § NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
Lead NCOPC NCOPC NC NC NC NC NCOPC NCOPC NCOPC NCOPC NC NC NC NG
Manganese 193E-03 | 332E02 | 351E-02 § 101E-03 | 277€-02 | 293E-02 | NCOPC NCOPC | 211E-02 | NCOPC | 2 11E-02 | NCOPC NCOPC NC
Mercury NCOPC | NCOPC NC 890E-O4 | 169€E-05 | QOTE-O4 || 8GBE-02 | 185E-03 { 733E-04 | NCOPC | 840E-02 | NCOPC | NCOPC NC
Nichel NCOPC NCOPC NC 2 80E-04 NC 9 80E-04 § NCOPC NCOPC | 335E-04 | NCOPC | 335E-04 | NCOPC NCOPC NC
Thatlum NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | 198E-03 | NCOPC | 195E-00 § NCOPC | NCOPC NC
Vanadium NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC | 104E04 | NCOPC | 104E-04 | NCOPC NCOPC NC
Zinc NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC | G00E04 | NCOPC | Q00E-04 } NCOPC NCOPC NC
e Total El' z SEEEE 3 !!! 5! 43!55 ZEE ;!’!3’ !!!!zz 3 1!!31 Smﬁ T u!oﬁ SQE‘B ‘ 1!!“5 !!,!3' 3EE 05 !“!31
es
Ing/Derm  Ingeston/Dermal Contact
H)  Hazard index
HG  Hazard Quolient
MLE  Most Likely Exposure
NC  Not Calculated or no doss-responas value
NCOPC  Not & constituent of polential concem
in this area/medium
PCBs  Polychiorinaled Biphenyls
SVOCs Organic Comp
TCOD TEQ Teirachiorodibanzo-p-dioxin
Toxk Eguivalents Concentration
VOCs Voistile Organic Compounds
August 31 2003

MLE constructon worker summarnying Revison 0



ENSR INTERNATIONAL

Page Y 01 2

TABLE 8-17

TOTAL POTENTIAL CARCINOGENIC RISK

TRESPASSING TEENAGER - MLE

HUMAN HEALTH RISK ABSESSMENT

SAUGET AREA 2 RIFS

¥ Q Centrai
Surface Soll AAD-1-18]  Yoial Surtace Sol Totsl Total Surface S0l Total

Constituent @m Risk w Risk Risk wm Risk
112 Tnchiorosthane NCOPC | NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPGC NC NCOPC | NCOPC NC
1 2-Dichioroethane NCOPC | NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC NCOPC | 802E-10 | 217E-0% | 2 87E08 [§ NCOPC | NCOPC NC
t 2-Dichiorosihene {lolal) NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC { NCOPC | NCOPC NC NCOPC | NCOPC NC
2-Butancne (MEK) NCOPC | NCOPC | NGCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCQPC | NCOPC NC NCOPC | NCOPC NC
4-Msthyl 2 pentanone (MIBK) NCQOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NC NCOPC | NCOPC NC NCOPC { NCOPC NC NC NCOPC | NCOPC NC
|Acetons NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NC NCOPC | NCOPC NC
{Benzene NCOPC | 123E-08 | NCOPC | 123E-08 § NCOPC | 752E-00 | 165€-10 | 76B8E-08 § NCOPC | 23BE-10 | 238E-10 § NCOPC | 143E-10 | 7 18E-11 | 2 15E-10 || NCOPC NCOPC NC
Chiorobenzene NCOPC NC NCOPC NC NCOPC NC NC NC NCOPC NCOPC NC NCOPC NCOPC NC NC NCORC NCOPC NC
Chiorolorm NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Chioromeihane NCOPC { NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Owchloromathane NCOPC | NCOPC § NCOPC NC NCOPC | 137E-00 { NCOPC | 137E-09 I NCOPC | NCOPC NC NCOPC | NCOPC | 125E.12 | 125€-12 | NCOPC | NCOPC NC
(Ethytbenzens NCOPC NC NCOoPC NC NCOPC NC NCOPC NC NCOPC NC NC NCOPC NC NCOPC NC NCOPC NCOPC NC
Tetcachiorosthens NCOPC | NCOPC | NCOPC NC NCOPC | 170E-00 | NCOPC | 170E-09 § NCOPC | 125€-08 | 125608 | NCOPC [ 1 10E-09 | 7 30E-11 | 118E-00 | NCOPC | NCOPC NC
Tolusne NCOPC NC NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Trchiorosthylene NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPGC | 372608 | 3T2E09 | NCOPC | 1 14E-00 | 529E-10 | 187E-0% § NCOPC | NCOPC NC
Xytenes Total NCOPC NG NCOPC NC NCOPC NC NCOPRC NG NCOPC NC NC NCOPC NC NCOPC NC NCOPC | NCOPC NC
SVOCs

2 4 6-Trchiorophanol NCOPC | NCOPC | NCOPC NC NCOPC { NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
2 4-Dichiorophenol NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
2-Nitroaniing NCopC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
4-Chloroaniine HNCOPC | NCOPC | NCOPC NC NCOPC | NCOPC { NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
4-Nitraaniine NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC { NCOPC | NCOPC NC NCOPC | NCOPC NC
Benzo(ajanthvacens NCOPC [ NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC { NCOPC | NCOPC NC NCOPC | NCOPC NC
|Banzo(ajpyrens NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC 477E09 | 303813 | 477E-00 | 1OTE-08 | 125812 | NCOPC | 197ED8 | NCOPC | NCOPC NC
|Benzo(b)iucranthens NCOPC | NCOPC | NCORC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Drhenzo(s h)anthracens NCOPC } NCOPC | NCOPC NC NCOPC | NCOPC | NGOPC NC NCOPC | NCOPC NC 3JE0D | 2 14E-13 | NCOPC | 336E-08 | NCOPC | NCOPC NC
Pesticides

4 4.0D7 NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
beta-BHC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Dwionn 699E-00 | 475E-93 | NCOPC | BOOE-09 | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
{gamma-BHC (Lindane) NCOPC { NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPT | NCOPC NC NCOPC | NCOPC NC
Heptachior NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
|Herbicides

MCPA NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOoPC NCOPC NC
MCPP NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC [ NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
| Pentachioraphenal NCOPC | NCOPC ] NCOPC NC NCOPC { NCOPC | NCOPC NC NCGPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCORC | NCOPC NC
PCBs ‘

Tots! PCBs 8§ 20E-08 | 350E-12 | NCOPC | 6 20E-08 | 8.27E-06 { 30BE-10 | NCOPC | 827€-08 | 208E-08 { 1 16E-12 | 203E.08 § BOBE-DP | 372€-13 | NCOPC | 668E-0Q | ! 26E-08 { 7 OOE-13 ; 1 26E-08
Dloxin

237 8TCDO-TEQ 147E-06 { 800E-11 | NCOPC | 147E-08 f| 240€-05 | WO5E-10 { NCOPC | 240€E-05 § NCOPC NCOPC NC NCOPC NCOPC NCOPC NC 5 58E-Q7 | I O4E-11 ) 5 SBE-Q7
Metsls

Antimony NCQPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Arvanic NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC 382€-08 | 891E-11 | 383E08 § NCOPC | NCOPC | NCOPC NC 198E-08 | 3SBE-1t | t SBE-08
Cadmmum NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NC 4 12E-11 | NCOPC | 412E-11 § NCOPC | NCOPC NC
Chromum NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCORC | NCOPC NC
Lead NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC
IManganese NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
| Mescury NCOPC | NCOPC | NCOPC NC NC NG NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
= 0T LA ST SN L €78 RGN REL 2 S LA R N R S AREL SR 28 BN RSN AL LA SRR

ey

Ing/Derm - ingestion/Dermal Contact

MLE - Most Likely Exposure

INC  Nol Caicuiated or no dossesponae veiue

NCOPC - Not a consifuent of potential

concern in this stea/madum

PCBs - Potychlorinated Biphanyls

SVOCs - Semwvolatie Organic Compounds

SW  Surface Water

TCDO - TEQ - Tetrachiorodbenzo-p-dioxin

Toxc Equivaients Concentration
VOCs - Volatie Organic Compounds
August 31 2003
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TABLE 617

TOTAL POTENTIAL CARCINOGENIC RISK

TRESPASSING TEENAGER - MLE

HUMAN HEALTH RISK ASSESSMENT

SAUGEY AREA 2 RUFS

033-:7 Total fu‘;"‘mu:m
Surface Soll AA. Total Tota W Total

Constituent wmm Risk Risk Risk @: HQ
Wb Ty P ——— st — _

1 1 2-Tnchioroathans NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | 380E-10 { NCOPC | NCOPC NC 3 80E-10 NC NCQOPC | NCOPC NC
1 2-Dichloroethane NCOPC } NCOPC | NCOPC | NCOPC NC NCOPC | 325E-09 | NCOPC { 4 33E-08 | 433E-08 ) 468E-08 NC NCOPC | NCOPC NC
1 2-Dichloroethans (lotsl) NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC NC NCOPC NC NC NC NC NCOPC | NCOPC NC
2-Butancne (MEK) NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NG NC NC NC NCOPC | NCOPC NC
4-Meihy-2-pentanone (MIBK) NCOPC { NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NCOPC | NCOPC NC
{Acalone NCOPC { NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NC NC NC NCOPC | NCOPC NC
{Banzene NCOPC | 275E-11 | 734E-11 | NCOPC | 101E-10 | NCOPC | 440E-10 | 3 30E-13 | 105E-09 | 105E-00 | 149E00 202E-10 | NCOPC | NCOPC NG
Chiorobenzens NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC NC NC NC NC NC NC NCOPC | NCOPC NG
Chioroform NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | 27T8E-10 | NCOPC | 1 7T7E08 | 1 77E-08 | 208808 NC NCOPC | NCOPC NC
Chioromethane NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | 255E-14 | NCOPC { 255E-14 | 255E-14 NC NCOPC | NCOPC NC
Dichioromethane NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | 431E-11 | 4 31E-11 | 4 ME-11 DT9E-11 § NCOPC | NCOPC NC
|Ethyibenzens NCOPC NC NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NG NC NCOPC | NCOPC NC
Tetrachiorosthene NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | 700E-00 | NCOPC | 200E-08 | 280E-08 | 350E-08 4 20E-10 | NCOPC { NCOPC NG
Tokene NCOPC NC NCOPC | NCOPC NC NCOPC NC NCOPC NG NC NC NC NCOPC | NCOPC NC
Trchiorosihytene NCOPC | 238E-10 | NCOPC | NCOPC | 238E-10 | NCOPC | 49SE-07 | NCOPC | 4 88E-06 | 4 BBE-08 | 535E08 105€-07 | NCOPC { NCOPC NC
Xytenas Tolsi NCOPC NC NCOPC | NCOPC NC NCOPC NC NCOPC | NCOPC NC NC NC NCOPC | NCOPC NC
SVOCe NC
2 4 8-Trichiorophenal NCOPC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NCOPC NC NC 2 85E-10 § NCOPC NCOPC NC
2 4-Dichiorophenct NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NC NCOPC NC
2-Nitroandine NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NCOPC | NCOPC NC
4-Chioroaniline NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NC NCOPC NC
4-Ndroandine NCQPC | NCOPC | NCOPC | NCOPC NC NCOPC [ NCOPC | NCOPC | NCOPC NC NC NC NCOPC | NCOPC NC
{Benza(sjanthracens B83E-10 [ SG1E-14 | NCOPC | NCOPC | BB83E-10 § NCOPC | NCOPC | NCOPC | NCOPC NC NC G 42E-08 { 407E-13 | 842E-00 § NCOPC | NCOPC NC
|Benzo{a)pyrene 949E-00 | 602€-13 | NCOPC | NCOPC | 948E-08 § NCOPC | NCOPC | NCOPC | NCOPC NC NC 4 38E-08 | 2.78E-12 | 4 3BE-08 § NCOPC | NCOPC NC
|Benzo(buoranthene 115E00 | 7 HE-14 | NCOPC | NCOPC [ t 1SE0® } NCOPC | NCOPC | NCOPC | NCOPC NC NC 6426-00 | 3.44E-13 | 542E-00 § NCOPC | NCOPC NC
Dibenzo(a hlanthracene NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 157608 | 999E-13 | 157E-08 § NCOPC | NCOPC NC
Pesticides NC
44007 NCQPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 1B88E-08 | 882E-13 | 188E-08 | NCOPC | NCOPC NC
bala BHC NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 145807 | 783E-12 | 145€07 | NCOPC | NCOPC NC
Dieidrin TB7E0S | 418E-13 | NCOPC NCOPC | 7 87E-090 § NCOPC NCOPC NCOPC NCOPC NC NC NCOPC NCOPC NC NCOPC NCOPC NC
|gsmma-BHC (Lindane} NCOPC | NCOPC | NCOPC { NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 30108 NC 301ED8 § NCOPC | NCOPC NC
|Heptachior NCOPC | NCOPC | NCOPC § NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 200E-08 | 1 11E-12 | 200E-08 | NCOPC | NCOPC NC
[Herblicidea NC
MCPA NCOPC } NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC NC NCOPC NC
MCPP NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC NC NCOPC NC
|Pentachiorophenol NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 1 83€-07 NC 183E07 | NCOPC { NCOPC NC
PCBs ’ NC
Total PCBe J21E-Q8 | 178E-12 1 NCOPC | NCOPC | 321E-08 | NCOPC | NCOPC | NCOPC | NCOPC NC NC S.B3E-08 | 327E-10 | 588E-08 § NCOPC | NCOPC NC
Dioxin NC
2378TCDD TEQ 33IBEN7 | 18SE-11 [ NCOPC | NCOPC | 338E-07 § NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC { NCOPC NC NCOPC | NCOPC NC
Metals

Antimony NC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC NCOPC } NCOPC NG
Arsenic 262608 | 474E-11 ) NCOPC | NCOPC | 262€-08 § NCOPC | NCOPC | NCOPC [ NCOPC NC NC NCOPC | NCOPC NC NCOPC | 587E-09 | 3 B7E-00
Cadmium NCOPC { NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPGC | NCOPC NC NC NCOPC | NCOPC NC NCOPC | NCOPC NC
Chromum NC 118E09 | NCOPC ) NCOPC | 118E-08 | NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC NCOPC | NCOPC NC
Lead NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC | NCOPC ] NCOPC NG NC NCOPC { NCOPC NC NCOPC | NCOPC NC
{Manganese NC NC NCOPC NC NC NCOPC | NCQPC | NCOPC ]| NCOPC NC NC NCOPC | NCOPC NC NCOPC | NCOPC NC
IMercury NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC NCOPC | NCOPC NG

N7 RS £ R 2K SN TS 18 SR B £ A S ) £ 20 LT £ I L £ K7 £ L R3S ML £)

m e m— ——— — e et gtp— ——

ing/Derm - ingestion/Dermai Contact

MLE - Most Likely Exposure

NC  Not Calculaled of ho doseresponse value

NCOPC - Nol a constituent of potential

concarn in this area/medium

PCBs - Poiychlonnated Biphanyls

SVOCs - Semivoiatie Organic Compounds

SW  Surlsce Waler

TCDD TEQ Tairachiorodibenzo-p-doxin

Toxic Equivalents Concentration
VOCa - Volatile Organc Compounds
August 31 2003

MLE respassing leensger summanic Revison 0
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TABLE 6 18

TOTAL POTENTIAL HAZARD INOEX

TRESPASSING TEENAGER MLE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2RIFS

] O Horth P Q North d Centrel
Surface 8ok [AA-O-1 4] Yol Surface [ Geschaw] Yotal Eﬁﬁ Soll Yot Toul Surface Yotal

C;f‘!:s.(l(uum = - ———— i} am——y ol P ——— 5e e ————— L] ]
112 Trichiorosthant NGOPC | NCOPC | NCOPC NC NCOPC |} NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
1 2 Dichioroethant NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | 4 01E-05 | 1 0BE-04 | 14BED4 | NCOPC | NCOPC NC
12 Dichiorosthene (ictal NCOPC ] NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPG | NCOPC NG NCOPC | NCOPC | NCOPC NG NCOPC | NCOPC NC
2 Butanone (MEK NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
4 Mathyt-2-pentanane (MIBK NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | 8S4E-08 [ 834E-00 § NCOPC | NCOPC NG NCOPC | NCOPC | 8 GB8E-08 | B.OGE-08 § NCOPC | NCOPC NC
|Acetone NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC NC NC NCOPC | NCOPC NC
|Benzane NCOPC | 118E-03 | NCOPC | 118€-03 § NCOPC | 725E-04 | 180E-06 | 741E-04 § NCOPC | 230E-05 | 230E-08 § NCOPC | 138E-05 | 8 90E-08 | 207E-08 | NCOPC | NCOPC NC
Chiorobenzens NCOPC | 134E-03 | NCOPC | 134€-03 | NCOPC | 276E-03 | 107E-08 | 2 TTE-03 | NCOPC { NCOPC NC NCOPG | NCOPC | 8.42E-08 | 842608 | NCOPC | NCOPC NC
Chiorolorm NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC { NCOPC NC NCOPC | NCOPC NG
Chiocomethane NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NG NCOPC )} NCOPC NC
Dichioromethane NCOPC | NCOPC | NCOPC NC NCOPC | 8.17TE-06 | NCOPC | 8 17E-08 § NCOPC | NCOPC NC NCOPC | NCOPC | 884E-09 | 564E-08 | NCOPC | NCOPC NC
|Ethybenzene NCOPC | 175E-04 | NCOPC { 1 78E-04 § NCOPC | 284E-04 | NCOPC | 254E-04 § NCOPC | 742€-08 | 7426-06 § NCOPC | 2128-08 | NCOPC | 212608 | NCOPC | NCOPG NC
Tetrachioroethent NCOPC | NCOPC | NCOPC NC NCOPC | 303E-08 | NCOPC | 303608 | NCOPC | 223E-00 | 223605 § NCOPC | 198E-08 | 1 M4E-07 | 210E-08 | NCOPC | NCOPC NC
Tolsne NCOPC | 638E-08 | NCOPC | 6 38E-03 § NCOPC | NCOPC | NCOPC NC NCOPG | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Trichiorosthylent NCOPC { NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | 591E-08 | $91E-06 § NCOPC | 1826-08 | 1 326-06 | 3 14E-08 | NCOPC | NCOPC NC
Xylenes Tota NCOPC | 902E-03 ) NCOPC | 902E-03 | NCOPC | 133E-02 | NCOPC | 123E-02 ] NCOPC | 393E-04 | 3DIE-04 |t NCOPC | 1B4E-04 | NCOPC | 1 34E-04 § NGOPC | NCOPC NG
$VOCs

2 4 &-Trichlorophena NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC { NCOPC NC
2 4 Dichioropheno NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPGC | NCOPC NC NCOPC | NCOPC NC
2 Nitroarsiine NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NGOPC NC NCOPC [ NCOPC | NCOPC NC NCOPC | NCOPC NC
4 Chioroaniim NCOPC | NCOPT | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NGOPC | NCOPC NC NCOPC | NCOPC NC
4 Nitcosniine NCOPC { NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NG NCOPC | NCOPC NC
Banzo{a)anthracene NCOPC | NCOPC { NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
|Benzo(a)pyrene NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NC NG NC NC NC NCOPC NC NCOPC [ NCOPC NC
{Benzo{b)fiuoranthent NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NGCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NG NCOPC | NCOPC NC
Dibenzo(s h)anthracent NCQOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NG NCOPC | NCOPC NC NC NC NCOPC NC NCOPC | NCOPC NC
{Pasticides

44 00T NCOPC { NCOPC | NCOPC NC NCOPC | NCOPC { NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
beta BHC NCOPC NCOPC | NCOPC NC NCOPCT | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Oreldrin 7 1SE-08 NC NCOPGC | 7 15E-08 } NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NGOPC | NCOPC ) NCOPC NC NCOPC | NCOPC NC
gamma BHC (Lindane) NCOPC | NCOPT | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
|Heptachion NCOPC | NCOPC | NCOPC NC NCOPC { NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
{Hertiicides

MCPA NCOPC { NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
MCPP NCQPC | NCOPC [ NCOPC NG NCOPC | NCOPC | NCOPC NG NCOPC | NCOPG NG NCOPG | NCOPC | NCOPC NG NCOPC | NCOPC NC
Pentachioropheno NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NG NCOPG | NCOPC | NCOPC NC NCOPC | NCOPC NC
PCBs

Totsl PCBs 1 00E-02 NC NCOPC | 100E-02 § 132E+00 NC NCOPC § 13ZE+00§ 3 31E-0) NG 3 3E-03 § 108E-03 NC NCOPC | 108E-03 § 200E03 NG 2 00E 03
Dioain

23787C00D TEQ NC NC NCOPC NC NC NC NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NG NC NC NC
Metais

| Antimony NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Arsenic NCOPC | NCOPC | NCQPC NC NCOPC | NCOPC | NCOPC NG S41E-04 NC S41E-04 | NCOPC | NCOPC | NCOPC NG 280€-04 NC 280E 04
Cadmium NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NGOPC NC NCOPC | NCOPC NC 8 77€-04 NC NCOPC | BT7E-04 | NCOPC | NCOPC NC
Chromium NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NG
Lead NCQPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC
Mangsnese NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NG NCOPC | NCOPC NC
Mercury NCOPC | NCOPC | NCOPC NC 110E-02 | 9 89E-07 | NCOPC { 1 10E-02 § NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC NC

YR T AL RALLSH ARG RS B RELE T rTYETTTY] wmmw BRSO R R LU SR

Noles

Ing/Derm  ingestion/Osrmal Contact

HI Hazard Index

HQ  Hazsrd Quotient

MLE Mosi Likely Exposure

NC  Not Calculated or no dose responge value

NCOPC  Not a constiuent of potential

concarn in thin srea/madium

PCBs Polychionnated Biphenyla

SVOCs  Semivoiatite Organic Compounds

SW  Surisce Water

TCOO TEQ Tatrachiorodibenzo-p-dioxin

Toxic Equivalents Concentratior
VOCs Voisths Orgamc Compaunds
August 31 2003

MLE respassing lasnager summananc Revison 0
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TABLE & 18

TOTAL POTENTIAL HAZARD INDEX
TRESPASSING TEENAGER MLE
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS
Q South River
Eﬁ ﬁ“ “Toual Total | __3W | Seciment] Toul
Constituent HQ L] HO
[ fromam e ——
112 Trichioroethane NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC NC NCOPC NC NC NCOPC | NCOPC NC
1 2 Dichiorosthant NCOPC |} NCOPC | NCOPC | NCOPC NC NCOPC | 182E-04 | NCOPC | 217E-03 | 2 1TE-03 | 2.33E-03 § NCOPC | NCOPC NC NCOPC | NCOPC NC
12 Dichiorosthane (totsl NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC NC NCOPC NC NC NC NCOPC | NCOPC NC NCOPC | NCOPC NC
2 Butsnone (MEK NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | 3.8TE-07 | S8TEOT | JSTE-G7T § NCOPC | NCOPC NC NCOPC | NCOPC NC
4 Mathyl-2-pentanone (MIBK NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | 502608 | 902E-08 B NCOPC | NCOPC NC
Acetone NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC NC NC NC NCOPC | NCOPC NC NCOPC | NCOPC NC
|Banzens NCOPC | 2.688-08 | TOTE-08 | NCOPC | 973€-08 § NCOPC | 4.246-06 | D.18E-D8 | 101E-04 | 101E-04 | 1436-04 | NCOPC | 1 BGE-08 1 198E-08 |} NCOPC | NCOPC NC
Chiorobenzane NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | S81E-05 | 517E-08 | 8 S1E-08 | 6 51E-08 | 1 0SE-G4 | NCOPC { 1 18E-04 1 1 18E-04 § NCOPC | NCOPC NC
Chioroform NCOPC { NCOPC | NCOPC | NCOPC NC NCOPC | Z33E-08 | NCOPC ) 148E-08 | 1.48E-05 | 1 T26-08 | NCOPC | NCOPC NC NCOPC | NCOPC NC
Chioromsethane NCOPC | NCOPC } NCOPC | NCOPC NG NCOPC | NCOPC | 100E-00 | NCOPC 1 100E-00 | 100608 | NCOPC | NCOPC NC NCOPC | NCOPC NC
Dichloromethane NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC { NCOPC | 104E-07 | 104E-07 | 1 S4E-O7 | NCOPC | 4 41E-Q7 | 441E-07 § NCOPC | NCOPC NC
Ethylbenzens NCOPRC | 848E-08 | NCOPC | NCOPC | 8.48E-06 | NCOPC { 188607 { NCOPC | NCOPC NC 1 BBE-07 || NCOPC | 6 30E-00 | 830E-08 § NCOPC | NCOPC NC
Tetrachicroethent NCOPC { NCOPC | NCOPC | NCOPC NC NCOPC | 1.26E-08 | NCOPC | 4 99E-05 | 4 99E-00 | 8.24E-05 | NCOPC { T40EG? | 749E-D7 § NCOPC | NCOPC NC
Tokisne NCOPC | 807E-05 | NCOPC | NCOPC | 997€-05 | NCOPC | 1.60E-06 | NCOPC | 2.50E-08 | 283E-08 ) 4 12E-08 | NCOPC | 1 16E-04 | 1 18E-04 | NCOPC | NCOPC NC
Trichioroethytent NCOPC | 379E-07 | NCOPC | NCOPC | 379E-0T | NCORC | 7 A8E-0¢ | NCOPC | 7 73E-03 | 7 73E-03 | 8 52E-03 | NCOPC | 167E-04 | 167E-04 § NCOPC | NCOPC NC
Xyienes Tola NCOPC | 584€-04 | NCOPC | NCOPC | SBME-O4 | NCOPC | 117E-08 | NCOPC | NCOPC NC 117€-08 | NCOPC | 4 48E-04 | 4 48E-04 § NCOPC | NCOPC NC
SVOCs
2 4 6 Trichioropheno NCOPC | NCOPC [ NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 185603 NC 183E-03 § NCOPC | NCOPC NC
2 4 Dichiorophenc NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC 1T17E-04 | NCOPC | 117E-04
2 Nitrosniine NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NG 100E-07 | 100E-07 § NCOPC | NCOPC NC
4 Chioroaniune NCOPC | NCOPC | NCOPC | NCOPC NC NCORC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC 8JI7E-06 | NCOPC | §3TE-05
4 Nitroanding NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC [ NCOPC NC NC 300804 | 525€-08 | 380E-04 § NCOPC | NCOPC NC
NC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NC NG NCOPC | NCOPC NC
|Benzo(ajpyrene NC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NC NC NCOPC | NCOPC NC
|Benzo(duoranthene NC NC NCOPC { NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NC NC NC NCOPG | NCOPC NC
Dibenzo(a hjsnthracene NCOPC | NCOPC [ NCOPC | NCOPC NC NCORC | NCOPC | NCOPC | NCOPC NC NC NC NC NC NCOPC | NCOPC NC
[Pasticiden
44 00T NCOPC | NCOPG | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC { NCOPC NC NC 0.29E-04 NC 6 29E-04 | NCOPC | NCOPC NC
beta BHC NCOPC | NCOPC | NCOPC { NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC 1 T0E-03 NC 170€-03 § NCOPC | NCOPC NC
Diekirin 8 26E-03 NC NCOPC | NCOPC | 8.20E-05 8 NCOPC | NCOPC | NCOPC | NCOPC NG NC NCOPC | NCOPC NC NCOPC | NCOPC NC
gamma BHC (Lindane] NCOPC | NCOPC | NCOPC | NCOPC NC NCORC | NCOPC | NCOPC | NCOPC NC NC 491E-04 NC 491E-04 | NCOPC | NCOPC NC
|Huptachior NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC HNC B 90K-08 NC 8 90E-08 § NCOPC | NCOPC NC
Herbicides
MCPA NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NG 3B85E-03 | NCOPC | 368E-03
MCPP NCORC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC 214E-03 | NCOPC | 2 14E-0)
Pentachioropheno NCOPC | NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC } NCOPC | NCOPC NC NC 28004 NC 268E-04 § NCOPC | NCOPC NC
PCBs
Total PCBs $ 10E-0) NC NCOPC | NCOPC | S 10€-03 §f NCOPC | NCOPC | NCOPC | NCOPC NC NC 9 J0E-01 NC 9 30E-01 | NCOPC | NCOPC NG
Diaxin
23787COD TEQ NC NC NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NG NCOPC | NCOPRC NG NCOPC | NCOPC NC
Metals
| Antimony 8 76E-04 NC NCOPC | NCOPC | 876E-G4 § NCOPC [ NCOPC | NCOPC | NCOPC NC NC NCOPC { NCOPC NC NCOPC | NCOPC NC
| Arsanic 3TIE-04 NC NCOPC | NCOPC | 371€-04 § NCOPC { NCOPC | NCOPC | NCOPC NC NC NCOPC { NCOPC NC NCOPC | 831E-05 | 8 31€-03
Cadmium NCOPC ( NCOPC | NCOPC | NCOPC NC NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC { NCOPC NC NCOPC | NCOPC NC
Chromium 3 1BE-G4 | 807E-08 | NCOPC ) NCOPC | J25E-04 § NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NC NCOPC | NCOPC NC
Leac NCOPC [ NCOPC | NCOPC NC NC NCOPC | NCOPC { NCOPC | NCOPC NC NC NCOPC | NCOPC NC NCOPC | NCOPC NC
{Mangansss G8BE-G4 { 873E-08 | NCOPC | 115E-04 | 1 10E-03 § NCOPC | NCOPC | NCOPC | NCOPC NC NC NCOPC | NCOPC NG NCOPC | NCOPC NC
Maercury NCOPC [ NCOPC | NCOPC | NCOPC NC NCORC | NCOPC { NCOPC } NCOPC NC NC NCOPC | NCOPC NC NCOPC | NCOPC NC
M RN 2 e R MRS L L0382 R AT SIS AL 628 R SR AR LTRSS S
Notes
Ing/Derm  ingestion/Dermat Contact
Hl Mazard index
HQ Hazard Quotient
MLE  Most Likaly Exposurs
NC  Not Calculsted of no dose-response value
NCOPC  Not 8 conslituent of potentiat
concem in this area/medium
PCBs Patychionnated Biphenyls
SVOCs Semivolatie Orgamc Compounds
SW  Surface Water
TCOD TEQ Telrachiorodibanzo-p-dioa n
Toxic Equivalents Concantratior
VOCs Volable Organic Campounds

August 31 2003
M £ sespasang 14enager summanying Ravision 0
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TABLE 6-19

TOTAL POTENTIAL CARCINOGENIC RISK
RECREATIONAL FISHER - MLE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RUFS
mmm? River - UDA MFF River -POA__ mw Pond Pond (3ite Q South
Buttaio Fillet Sediment | Towl [ Buftalo Fillel Sediment] Totsl | Buffele Sedimant |  Tota Bisch Bulthasd Flliet | Surface Woter | Total % illet | Surfsce Water]  Total
Constituent hgestlon M Rk N E Riok EE 1 Risk E X #Q X HQ
.
2 4 Dichiorophans NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NCOPC NC NCORC NCOPC NC
4 Chioroaniline NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC
|Benzo{a)anthracent NCOPC NCOPC | NCOPC NC NCQPC NCQPC | NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC 1 88€E-07 NCOPC 1 88E-07
|Benzo(ajpyrene NCOPC NCOPC § NCOPC NC NCOPC NCQPC | NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC 241E-08 NCOPC 241E08
va(2 Ethyihaxyliphihalal NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC 1 29E-D8 NCOPC 129E-08
Obenzo(s hjanthracant NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC 1 88E-08 NCOPC 1 88E-06
|Pasticides
4 4-DDE 1 08E-08 NCOPC | NCOPC | 108E-08 NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC
4 4007 NCOPC NCOPC { NCOPC NC NCOPC NCOPC | NCOPC NC RCOPC NCOPC | NCOPC NC 228E-07 NCOPC 228607 2.08E07 NCOPC 2 0BE-07
aipha-Chiordane NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC 843E09 NCOPC S 43E-09 103€-08 NCOPC 103E-08
beia BHC NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC $62E-08 NCOPC 5 62E-08
Dwldrin 2 E-07 NCOPC | NCOPC | 238E-07 NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC 2 M4E-08 NCOPC 2 G4E-08 § 88€-08 NCORC 5 SBE-08
JHerbicides
MCPA NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NCQPC NC NCORC NCOPC NC
MCPP NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC
PCle
Totsl PCBs NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC 142608 NCOPC 142608 387E-05 NCOPC I 67E-08
Dioxin
2,37 8-TCDD-TEQ 126€-06 NCOPC | NCOPC | 1.26E-08 148807 NCOPC ( NCOPC | 145E-07 204E07 NCOPG | NCOPC | Z04E-07 1 08E-D8 NCOPC 1 08E-08 §07E-08 NCOPC 5 07E-06
Matale
NCOPC NCOPC | 144E-08 | 144E-09 NCOPC NCOPC | 144E-09 | 144E-00 2.15E-08 NCOPC 213E08 2.20€-08 NCOPC 2 26E-08
Lead NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NC NC NCOPC NC NC
NCOPC NCOPC | NCOPC NG NCOPC NCOPC | NCOPC NC NCOPC NC NC NCOPC NC NC
NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC NC NCOPC NC NC NCOPC NC
NC
Tyt TOE T =TT IR TR T L5 L2 RS S I .71 2
P e -
DDA D s, Ares River)
Ing/Derm - ingestion/Dermal Contact
MLE  Maost Likely Exposure
NC  Nol Calcuialed or no §ose-responss vaiue
NCOPC  Not a constituent of potential concerm In this srea/medut
PCBS - Polychiofinated Biphanyle
PDA - Pluma Discharge Ares (Mississippn River
SVOCs Ssmuvolatile Orgarc Compoundis
TCOO TEQ-T p-dioxin Toxic C:
UDA  Upsiream Discharge Ares (Musissiop River)
VOCs - Volatie Organic Compounds

Auguat 31 2003
MLE racreabonal fsher summary\c Revision 0
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TABLE 8 20

TOTAL POTENTIAL HAZARD INDEX
RECREATIONAL FISHER MLE
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS
Mississippl River - UOA Mississ River . P Misslssippl River - DDA Pond {Sie Q South) Pond (Site Q South)
Buttsio FHlet W Sediment |  Toai Bulfsio Fillet W Sediment Totel Sultale Fillet oW Sodiment Towm! Blvch Bulthesd Pitiet | Surface Water Total Carp Filist urface Waler Totsl

gy [ Tyt | s | ey ol U - O 7 i
Z 4 Dichiorophenc NCOPC 38TE-05 | NCOPC | 3 ATE-08 NCOPC JBT7E-05 | NCOPC | 3 8TE-08 NCOPC 387E-08 | NCOPC | 3B7E-08 NCOPC NCOPC NC NCOPC NCOPC NC

4 Chloroamiine NCOPC 175€-08 | NCOPC | 175808 NCOPC 178E-05 | NCOPC | 1 73£-05 NCOPC 175608 | NCOPC | 175€-08 NCOPC NCOPC NC NCOPC NCORC NC
Benzo{ajanthracent NCOPC NCOPC | NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NC NCOPC NC
Benzo(aipyrene NCOPRC NCOPC { NCORPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NC NCOPC NC
bis(2 Ethyihaxyliphthaiat NCOPC NCOPC | NCOPC NC NCOPC NCOPC NCOPC NC NCowPC NCOPC NCOPC NC NCOPC NCOPC NC 3 87E-04 NCOPC 357E-04
Olbanzo(a hisnthracene NCOPC NCOPC | NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NC NCOPC NC
{Pesticides

44 DOE 4 BOE-04 NCOPC | NCOPC | 4 38E-04 NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NC NCOPC NCOPC NC
44 DOT NCOPC NCOPC | NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC 1 DAE-02 NCOPC 103€-02 S43E-03 NCOPC 943E 03
alpha Chiordane NCOPC NCOPC | NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC 200E-04 NCOPC 2 86E-04 4 3TE-04 NCOPC 45TE04
beta BHC NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NCOPC NC 3 10E-04 NCOPC 8 10E 04
Dieldnn 231E-03 NCOPC | NCOPC | 231E03 NCOPC NCOPC | NCOPC NC NCOPC NCOPC | NCOPC NC 2.88€-02 NCOPC 288E02 § 543E-02 NCOPC S43E 02
|Herbicides

MCPA NCOPC 1 20E-03 | NCOPC | 1.20E03 NCOPC 120€-03 | NCOPC | 120€-03 NCOPC 120€-03 | NCOPC | 120€-03 NCOPC NCOPC NC NCOPC NCORC NC
MCPP NCOPC T O4E-04 | NCOPC | 7 04E-04 NCOPC TO4E-04 | NCOPC | 704E04 NCOPC T04E04 | NCOPC | 7 D4E-04 NCOPC NCOPC NC NCOPC NCOPC NC
PCBa NCOPC NC

Tolal PCBs NCOPC NCOPC | NCOPC NC NCOPC NCORC NCOPC NC NCOPC NCOPC NCOPC NC I T8E+00 NCOPC 278E+00 § 7 14E+00 NCoPC T 14E+Q0
Dioain NCOPC NC

2378-TCDD TEQ NC NCOPC | NCOPC NC NC NCOPC | NCOPC NC NC NCOPC | NCOPC NC NC NCOPC NC NC NCOPC NC
Metals NCOPC NC

Arsenic NCOPC NCOPC | 249E-05 | 2.49€-03 NCOPC NCOPC | 249€05 | 249E-08 NCOPC NCOPC ) 240E-05 | 248E-00 I TNE-Q2 NCOPC IT1EQZ 3 90E-02 NCOPC 3 S0E-02
Laad NCOPC NCOPC | NCOPC NC NCOPC NCOPC { NCOPC NC NCOPC NCOPC | NCOPC NC NCOPC NC NC NCOPC NC NC
|Manganese NCOPC NCOPC | NCOPC NC NCOPC NCOPC NCOPC NC NCOPC NCOPC NCOPC NC NCOPC 362608 3 82E-06 NCOPC 3 82E-08 3 82€-08
Mercury NCOPC NCOPC | NCOPC NC NCOPC NCOPC NCOPC NC NCoPC NCOPC NCOPC NC 2 ME-02 NCOPC 2 E-02 8 T8E-03 NCOPC & 76E-03
Notes ——— e —————

DDA D o ge Arse River}

ing/Derm  Ingestion/Darmal Contact

HE  Hazard index

HQ  Hazard Quotient

MLE Most Likely Exposurs

NC  Not Caiculatad of N0 dose response velue

NCOPC  Nat a constituent of potantial concem in this area/mediun

PCBa  Poiychiorinated Biphenyls

PDA  Piums Discharga Ared (Mississippi River

SVOCs Semivolatle Orgamc Compounds

TCOD VEQ T p-dhoxin Toxic Equivaients C

UDA Upstream Dischasge Ares (Mississippi River)

VOCs  Volatile Organic Compounds

August 31 2003
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TABLE 821

SUMMARY OF POTENTIAL CARCINQGENIC RISKS FOR ALL RECEPTORS - SITES
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS

ENSR inismationsl

Summary Tablsavish sites

ey
> 0 North [ Q North Q Central South QPond R__(s)
Madium (Pathways| RME MLE RME MLE RME MLE RME MLE RME MLE RM MLE RME MLE RME MLE RME MLE
N —— — P ——— M —— — A —— p—— N — e Jea——
Groundwater/Leachals (o Indoor Air ( nh) NCOPC NCOPC | § 10E08 | 192E-09 NC NC 372609 | 183609 NC NC 1. 29E-08 | 212607 NA NA 101507 | 1 77ED8 NC NC
Surtace Soil (ing/derm) 565605 | S14E-08 | 625E-04 | 112E04 | 341E-08 | 232607 | 110€-06 | 103€E07 § 3 13E-05 | 198E-08 | 182E-06 | 141E08 NA NA NCOPC NC 256E-04 | 22)E 05
Surface Soil to Outdoor Al (inh) 9 19E-06 | J09E-O7 | 2BIE-06 | ZB8E-07 | 480608 | 413E-07 | 107E-D6 | 8O7E-08 | 2.20E-08 | 1687E-09 | 4 68E-07 | 3 70E-08 NA NA 6 15€-04 | 127E-05 § 8B4E-05 | 2B4E-0B
GroundwalerL.eschate lo Quidaor Air (inh} NCOPC NC 236E-08 | 4 12E-09 NC NC 4 49€-07 | 7 B5E-08 NC NC 1 05E08 | 83E-09 NA NA 704E04 | 1 23E-04 NC NC
Total Potentiai Risk | 6 578-08 | 5458-08 ] 6.208-04 | 1138-04 | 832606 | G43E-07 | 262E-08 | 262E-07 ]| 313608 | 1988-08 | 187E05 | 145E0¢ NA NA 1 32E-03 | 136804 | 3 24E-04 | 2 50E-05
. ———— —— e - —
Combined Sou (ing/derm) B844E-06 | 7TOBE-07 | 126E-04 | 313E05 | 236E-07 | 447€-08 | 280E-08 | 5 19E-O7 | BO4E-O7 | 2.20€-07 | 116E-06 | 2 08ELD7 NA NA 3 56E-08 | 370E-07 § 112605 | 764E 07
Combined Soll 1o Qutdaor Air (Inh) 305E-D6 | 181E-07 | 200E-06 | 367E-O7 | 667E-07 | 856E-08 f 215E-07 | 299E-08 | 178E-08 | I47E-09 | 181E-07 | 3 51E-08 NA NA 4 V4E-05 | 142E-08 § S15E-06 | 1 BBE-O7
Groundwater (ing/derm) 136E-08 | 679E-07 | ?O1E-08 | 3BIE-DB NC NC 8 9BE-08 | 3 48E-08 NC NC NC NC NA NA 1 77E-04 | B BBE-OS NC NC
Groundwater/Leachals to Outdoor Air (inh} NCOPC NCOPC } 8 58E-OR | 257E-08 NC NC 251E-08 | 7 B2EQ7 NC NC NC NC NA NA T57E-04 | 227E-04 NC NC
Total Potential Risk } 120805 | 1678-08 § 1 36E-04 | 355608 | 803E07 | 130E-07 | 1268-08 | 470808 | 912807 | ZI3EQ7 | 1 4EDS | 241ED7 NA NA $798-04 | JITE-04 | 164E08 | 1 13E-08
Surface Soll (ing/darm) 1 08E-05 154E-08 § 1 17E-D4 | 332E-08 | 621E-07 | 8I3E-08 } 2 ME-07 297E-08 | S80E-08 | 380E-07 | 341E-D8 | 4 18E-07 NA NA NC NC 4 88E-05 | 8233E-D6
Surfaca Soil ko Outdoor Alf (Inh) 1 84E-07 124E-08 | 4 76€-08 | 1 13E-08 | 807E-0B 1 86E-08 178E-08 | 3.23€-09 | 370E 10 | BBOE 11 7 70E-00 1 48E-08 NA NA 1 03E-05 | §07E-07 1 15E-08 1 08E-07
Grounawster/Leachale to Quidoor Air (inh) NC NC 3 P6E 10 | 165E 10 NC NC 7 55E-09 | 3 14E09 NC NC 176E 10 T 4E-11 NA NA 118E-05 | 4 83E-06 NC NC
Surface Water (ing/derm} NC NC NC NC NC NC NC NC NC NC NC NC NA NA NC NC NC NC
Sedimant (ing/derm) NC NC NC NC NC NC NC NC NC NC NC NC NA NA NC NC NC NC
Total Potential Risk | 1 0TE08 | 155E-08 | t 1TE-04 | 3376085 | 702807 | 304K-00 J 230E-07 | JS1E-08 | SOGED6 | SO0ED7 | JAZE-08 | 4 1eE07 NA NA 227E-05 | S44E06 | 4 81EQ5 | 8 M4E-0S
e —— e o pa— sttt —
Surface Water (ing/derm} NA NA NA NA NA NA NA NA NA NA NA NA NC NC NA NA NA NA
Fish Filist Black Buiinead Flllet (ing) NA NA NA NA NA NA NA NA NA NA NA NA S49E 04 2 0BE-0% NA NA NA NA
Fish Fillet Carp Flllel (ing} NA NA NA NA NA NA NA NA NA NA NA NA 146E-03 | 544E 05 NA NA NA NA
Total Potential Risk (Black Suilhead Fitiet). NA NA NA NA NA NA NA NA NA NA NA NA 540504 | 208508 NA NA NA NA
Totsl Potential Risk (Carp Flilet) NA NA NA NA NA NA NA NA NA NA NA NA 148603 | § lﬁol NA NA NA NA
Notas
derm darmai contact
ing ingestion
infi  (nhaiation
MLE Mosi Likely Exposure
NA Not Applicable Receptor not assumaed 1o be sxposed via this pathway
NC Nol Calculated No constituents of potential concem ware identified for this pathway
NCOPC  No COPCs kientiflad for ihis pathway
RME Reasonable Maximym Exposurs
(a) Site R has both a groundwater location and a ieachate well in the mid-gr depth range Potentisi for
@xposed 1o mid depth groundwaler { W OW TT) ware caiculaied ko both leachale and groundwater The higher potential risk i shown hers
Auguat 31 2003
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TABLE 6-22

SUMMARY OF POTENTIAL CARCINOGENIC RISKS FOR ALL RECEPTORS - MISSISSIPPI RIVER

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RUFS

River
River DDA PDA UbA
Medium (Pathways) RME MLE RME MLE RME MLE RME MLE
Trespa Teongger
Surface Water {ing/derm) NC NC NC NC NC NC NC NC
Sediment (ing/derm} 2.19E-08 | 587E-09 NC NC NC NC NC NC
Total Potential Risk;] 2.19E-08 | 5.87E-09 NC NC NC NC NC NC
Recreational Fisher
Surface Water (ing/derm) NC NC NC NC NC NC NC NC
Sediment (ing/derm) NC NC 6 OTE-0B | 144E-09 | 697E-08 | 144E-00 | 697E-08 | 1.44E-09
Fish Fillet, Buffalo Fillet (ing) NC NC 402E-05 | 151E-06 | 450E-06 | 145E-07 } 543E-08 | 2.04E-07
Total Potential Risk: NC NC 4,03E-05 | 1.51E-08 | 4.66E-08 | 1.46E-07 | 5.50E-086 | 2.05E-07

Notes

DOA - Downstream Discharge Area (Mississippi River)

derm - dermal contact

ing - ingestion

nh - inhalation

MLE - Maximum Likely Exposure

NC - Not Calculated No constituents of potential concern were identified for this pathway
PDA - Piume Discharge Area (Mississippi River)

RME - Reasonable Maximum Exposure

UDA - Upstream Discharge Area (Mississippi River)

Summary Tables\isk -river

ENSR International
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ENSR Intemationasl

TABLE ¢-23

SUMMARY OF POTENTIAL HAZARD INDICES FOR ALL RECEPTORS - SITES
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RVFS

- L)
4 North Q Central Q South Q Pond R_(8) s
Medlum ‘Pulhwuxl. RME RME RME MLE RME MLE ME MLE RME MLE RME MLE RME MLE
S — E— AE— e — AT
indeor indusirial Worker (IW)
Groundwater/Leachate to Indooc Ale (inh} NCOPC NCOPC $ 64E-0¢ [ 3 83E-04 NC NC I 70E-04 | 231ED4 NC NC 2 18E-03 | 1 35E-03 NA NA bl Sii-ol 9 48E-04 NC NC
Suriace Soil {ing/derm) 179€-01 5 5TE-02 11BE«01 | 7 33E+00 | 125E-01 215€02 | 667E-GZ 108E-02 | 4 T1E-02 1.27€-02 1.24E-01 4 DE-02 NA NA NCOPC NCOPC 1 87E+01 | 5 20E+00
Surface Sci ko Outdoor Alr (inh) 4 DOE+00 4 82E-01 150E+00 | 660E-01 | 243ED1 177602 | 310E-02 | 83\E-NI NC NC 123801 | 300602 NA NA 4 73€-01 445E-02 | 237E 01 | 346E-02
Groundwaler/Leachale to Quidoor Alr (inh) NCOPC NCOPC 1B3E-03 { Y O0SE-03 NC NC 77303 | 4%E03 NC NC S44E04 | 2TE-04 NA NA 6 ME-01 3 98E-01 NC NC
Total Potsntial Hazard index 4 138+00 510801 133E+01 | 3 00E+00 | 3 68E-01 3 92E-02 1 ME-01 240802 | 471802 | 1276002 | 2 488-01 7 33&8-02 NA NA 1 11E+00 (b) | 4 41E-094 1 69E+01 | §23E~00
Combined Soli {ing/derm) 261E+00 20801 268E+01 | 5 BOE+00 | 1 69E-O1 178E-02 | 500E-01 9 68E-02 ] 7 78E-02 13302 193E-01 2 40E-02 NA NA 3 09E+00 I 13E-01 | BTTE00 | 5 57E-01
Combined Soll to Outdoot Air (inh) 1 8BE+0Y 105E+00 | §10E+0C | 1 02E+D0 | 4 OBEDY | 152E.02 § 1.2BE-01 ] 168E-02 | 170E-01 | 332602 | 4238E-0V | €57€02 NA NA B 10€-01 36BE-02 | 414E01 | I0BE 02
Groundwaler (ing/derm) 1 20E-03 5 DBE-04 3 13E+00 | 1 SBE+D0 NC NC 108E+Q1 | 6 32E~00 NC NC NC NG NA NA 2 18E+02 108E+02 NC NC
Groundwalart.eachais to Outdaor Arr {inh) NCOPC NCOPC 4 82E-02 | 145E02 NC NC 3 90€-01 1 17E-01 NC NC NC NC NA NA 1 18E+01 3 S4E+00 NC NC
3348201 |1 27E00 (01} 2436+01 | 8 306+00 | 870601 | 3 117g+01 | 355E+00 | 2 47501 | 48380 _LwH (1 NA NA 233602 | 1126402 | © 19E+00 | 3 BOE-01
Surface So (ing/derm) 7 4BE-02 1 01E-02 4 90E+00 | 133E+00 | 521E-02 | 385E-03 | 27BE 02 | 194E-03 | 190E-02 | 226E-03 [ 616E-02 | 7 52E-03 NA NA NC NC 6 95E+00 | 9 41E-01
Surface So ( to Qutdoor Air (inh) 15304 1 18€-02 SO07E-02 | 170E-02 | 90E-03 | 4 51E-04 T19E-03 | 2 14E-04 NC NC 4 TOE-03 | 7 88E-04 NA NA 181E 02 113E03 | 904E 03 8 80E-04
GroundwalsriL.eachate to Quidoor Arr {inh} NC NC B40E-05 | 267€-05 NC NC 295E-04 | 1.23E-D4 NC NC 170€-05 | 7 07E-08 NA NA 242602 101E 02 NC NC
Surface Water { ng/derm) NC NC NC NC NC NC NC NC NC NC 2 13E-04 1 15E-04 NA NA NC NC NC NC
Sediment ( ng/derm) NC NC NC NC NC NC NC NC NC NC NC NC NA NA NC NC NC NC
Total Polentiai Hazard tndex 227E01 2 19€02 4 9TE+00 | 1 ME+00 | ¢ 14E02 4 30E-03 | 293602 | 220E-03 190E02 | 220E03 | $83E-02 | 8 ED NA NA 4 2JE-02 112E-02 | 6 96E+00 | 9 42E-01
Surface Water {ing/derm) NA NA NA NA NA NA NA NA NA NA NA NA 3 4BE-04 362E-05 NA NA NA NA
Fish Fillsl Bisck Bullhead Fillel (ing) NA NA NA NA NA NA NA NA NA NA NA NA 220E+01 | 2 BEE+D0 NA NA NA NA
Fish Filiet Carp Filiat (ing) NA NA NA NA NA NA NA NA NA NA NA NA 5 80E+01 | 7 25E+00 NA NA NA NA
Total Potential Hazard index (Black Bulthead Flllet) NA NA NA NA NA NA NA NA NA NA NA NA 229E+01 | 2 B8E+00 NA NA NA NA
Tota! Potential Hazard index (Carp Flilet) NA NA NA NA NA NA NA NA NA NA NA NA 5 80§+01 | 7 358+00 NA NA NA NA
Notes
derm  dermal contact
ing ingestion
inh  inhaiation
MLE Most Likely Exposure
NA Nol Receptor not 10 be axposed via this pathwey
NC NotC No of cancem were identfied for this pathway
RME Rsasonabie Maximum Exposure
(a) Site R has both & groundwalst location snd a leachals well in the mid-groundwaler depth range Potential po! for Y
®xposdd 0 mid deplh groundwater (W OW TT) ware cakculated for both isachate and g The higher risk is shown here
(b} Target endpoint analysis {Appendix N) no target based H!

August 31 2003
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TABLE 6-24

SUMMARY OF POTENTIAL HAZARD INDICES FOR ALL RECEPTORS - MiSSISSIPPI RIVER

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RUFS

DDA - Downstream Discharge Area (Mississippi River)

derm - dermal contact

Ing - Ingestion

inh - inhalation

MLE - Maximum Likely Exposure

NC - Not Calculated No constituents of potential concem were identified for this pathway
POA - Plume Discharge Area (Mississippi River)

RME Reasonable Maximum Exposure

UDA - Upstream Discharge Area (Mississippl River)

River
River DDA PDA UDA
Medium (Pathways) RME MLE RME MLE RME MLE RME MLE
S, T 4

Surface Water (ing/derm) 1 12E-02 | 598E-03 NC NC NC NC NC NC

Sediment (ing/derm) 310E-04 | 8 I1EDS NC NC NC NC NC NC

Total Potential Hazard Index 1 15E-02 | 8 04E-03 NC NC NC NC NC NC
Recreational Fisher

Surface Water (ing/derm) NC NC 151E-02 | 196E-02 } 151E-02 | 198E-03 | 151E-02 | 196E-02

Sedwnent {ing/derm) NC NC 362E-04 | 249E-05 § 362E04 | 249605 | 362E04 | 240E0S

Fish Fillet, Buffalo Filiet (ing) NC NC 224E-02 | 2 80E-02 NC NC NC NC

Total Potential Hazard index NC NC 379E-02 | 4.79E-03 | 155E-02 | 199E-03 | 1383E02 | 199E-03
Notes

Summary Tables\H! river

ENSR Intemational

Augusi 31 2003
Revision 0



TABLE 6-25

SUMMARY OF CONSITUENTS OF CONCERN (COCs)

ENSR INTERNATIONAL

HUMAN HEALTH RISK ASSESSMENT PAGE 10F 2
SAUGET AREA 2 RUFS
SAUGET, ILLINOIS

Cancer (a) Non-Cancer (a)
Site Receptor Scenario COoC Potential Risk [HQ |Endpoint Medium Pathway EPC Units
Q— ~_ |outdeor Industnal Worker  |RME Xylenes ND 323 [Neurological Combined soil Inhalation 14000 mg/kg |
O [Construction/Utiity Worker  |RME Chlorobenzene ND 1 Liver Combined soil Inhalation 760 mg/kg
o Construction/Utihty Worker  |RME Xylenes ND 142 Neurological Combined soll Inhalation 14000 mg/kg
(e} Construction/Utinty Worker |RME Benzene NCOC 316 Immune Combined soll Inhalation 500 mg/kg
O __ |Construction/Utiity Worker |RME PCBs NCOC 253 immune, skin, eye Combined soil Ingestion/Dermal 298 mglkg
O North _{Outdoor Industrial Worker  |RME PCBs 1 66E-04 116 Immune, skin, eye Surface sol Ingestion/Dermal 708 mglkg
O North _ [Outdoor Industrial Worker  |RME 2,3,7,8-TCDD TEQ 4 59E-04 ND ND Surface soil Ingestion/Dermai 00508  |mg/kg
O North  [Outdoor Industrial Worker  |RME Xylenes ND 123 Neurological Combined soil Inhalation 3900 ma/k
Q North  |Outdoor Industrial Worker  [MLE PCBs NCOC 727 Immune, skin, eye Surface soll Ingestion/Dermal 709 ma/kg
O North  [Outdoor Industnial Worker  (MLE 2,3,7,8-TCDD TEQ 8 32E-05 ND ND Surface soif Ingestion/Dermal 00508 |mg/kg
|O North _ |Construction/Utility Worker  |RME 2.3.7.8-TCOD TEQ 115E-04 ND ND Combined soil Ingestion/Dermal 00508 |mgik
O North  |Construction/Utiity Worker  [RME Xylenes ND 395 Neurological Combined soll Inhalation 3800 mg/kg
|0 North _|Construction/Utility Worker  |RME PCBs NCOC 257 Immune, skin, aye Combined soil Ingestion/Dermal 3030 mglkg
O North  |Construction/Utility Worker |RME PCBs NCOC 281 Immune, skin, eye jLeachate Ingestion/Dermal 0085 mg/L
|O North _|Construction/Utility Worker |MLE PCBs NCOC 548 Immune, skin, aye Combined soil ingestion/Dermal 1780 mg/kg
Q North Construction/Utiity Worker  [MLE PCBs NCOC 14 Immune, skin, eye Leachate ingestion/Dermal 0055 mg/L
|O North  [Trespassing Teenager RME PCBs NCOC 4 86 Immune, skin, eye Surface sorl Ingestion/Dermal 709 magikg |
O North  [Trespassing Teenager RME 2,3,7.8-TCDD TEQ 8 62E-05 ND ND Surface soll ingestion/Dermal 00508 |mg/kg
O North | Trespassing Teenager MLE PCBs NCOC 133 Immune, skin, aye Surface soif Ingestion/Dermal 709 mg/kg
Q North  |Construction/Utiity Worker [RME 2,4,6-Tnchlorophenol  INCOC 843 Reproductive Leachate ingestion/Dermai 125 mg/L
Q North _ |Construction/Utility Worker  |RME 2.4-Dichlorophenol ND 182 Immune Leachate ingestion/Dermai 170 mg/L
Q North | Construction/Utiity Worker  |MLE 2,4,6-Trnichiorophenol  INCOC 41 Reproductive Leachate Ingestion/Dermal 125 Jmglt.
Q North  |Construction/Utllity Worker  |MLE 2.4-Dichlorophsnol ND 0907 |Immune Leachate Ingestion/Dermal 170 mg/L
QPond |Recreational Fisher RME PCBs 3.78E-04 221 Immune, skin, eye Black bulthead fillet |ingestion 387 mg/kg
1Q Pond___ jRecreational Fisher RME Dreidnin 7 BAE-05 NCOC |NCOC Black bulthead fillet |ingestion 01 mg/kg |
QPond  |Recreational Fisher MLE PCBs NCOC 2786 Immune, skin, aye Black bullhead fillet [ingestion 387 mg/kg
QPond  |Recreational Figsher RME PCBs @ 80E-04 571 Immune, skin, eye Carp fillet Ingestion 10 mg/kg
QPond  |Recreational Fisher RME Dieidnn 149E-04 NCOC |NCOC Carp fillet Ingestion 019 mg/kg
Q Pond  }Recreational Fisher RME 23,78 TCODTEQ  |135E-04 ND ND Carp fillet Ingestion 1 84E-05 |mg/kg
QPond _ |Recreational Fisher RME Benzo(a)pyrene 6 44E-05 ND ND Carp fillet Ingestion 018 mg/kg
lQPond_[Recreational Fisher RME Arsenic 8 02E-05 NCOC |[NCOC Carp fillet Ingestion 082 mglkg
QPond  |Recreational Fisher MLE PCBs NCOC 714 lmmune, skin, eye Carp fillet Ingestion 10 mglkg
R Qutdoor Industnal Worker  |RME Trichlororethylene 8 12E-04 NCOC INCOC Combined soil Inhalation 2200 mglkg
R ____|Outdoor Industnal Worker  |RME Tnchiororethylene 6 83E-04 NCOC [NCOC Leachate Inhalation 150 mg/
R Qutdoor Industnal Worker  IMLE Trichlororethylene 134E-04 NCOC |NCOC Leachate Inhalation 150 mg/t.
R~ [Construction/Utity Worker |RME Trchiororethylane 4 33E-05 122 |Liver Combined soil Ingestion/Dermal 2200 mg/kg
R Construction/Utility Worker  |RME Tnchlororethylene 7 13e-04 14 43  [Liver, Neurological Leachate Ingestion/Dermal/inhalation {150 mgi/L.
R ___|Construction/Utiity Worker  |RME PCBs 117€-04 204 immune, skin, eye Leachate Ingestion/Dermal 398 mg/L
IR . Construction/Utiity Worker  IRME 1,2-Dichloroethane § 54E-05 8 42 Liver, kidney, Gi, and skin iLeachate Inhalation 50 mg/L
R __|Construction/Utiity Worker  |RME Mercury ND 0747 |immune Combined soil Ingestion/Dermal 699 mg/kg
R [Construction/Utihty Worker  |MLE Tnchiororethylene 2 19E-04 576 Liver Leachate Inhalation 150 mg/L
R Construction/Utility Worker |MLE PCBs NCOC 102 Immune, skin, eye Leachate Ingestion/Dermal 398 mg/L
IR Construction/Utility Worker (MLE 1,2-Dichiorosthane NCOC 253 Liver, kidney, Gi, and skin _|Leachate Inhalation 50 mg/L

COC Summary xis
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TABLE 6-25
SUMMARY OF CONSITUENTS OF CONCERN (COCs)

ENSR INTERNATIONAL

HUMAN HEALTH RISK ASSESSMENT PAGE 2 0F 2
SAUGET AREA 2 RIFS
SAUGET, ILLINOIS
Cancer (a) Non-Cancer (a)
Site Receptor chgaﬁo CcOoC Potential Risk |HQ Endpoint Medium Pathway EPC Units
S Outdoor Industnal Worker  [RME PCBs 2.37E-04 16.8 Immune, skin, eye Surface soil Ingestion/Dermal 1010 mgrkg
S Qutdoor Industrial Worker  [MLE PCBs NCOC 517 Immune, skin, eye Surface soil Ingestiorn/Dermal 504 mg/kg
1S | Construction/Utility Worker  IRME PCBs NCOC 8.56 Immune, skin, eye Combined soll Iingestion/Dermal 1010 mg/kg
S Trespassing Teenager RME PCBs NCOC 6.91 Immune, skin, eye Surface soil Ingestion/Dermal 1010 mg/kg
Notes:

EPC - Exposure point concentration.

Gt - Gastrointestinal,

HQ - Hazard Quotient.

MLE - Most Likely Exposure.

NCOC - Not a constituent of concern via this pathway.

ND - No Dose-Response value for this pathway.

PCBs - Polychlarinated Biphenyls

RME - Reasonable Maximum Exposure.

TCDD-TEQ - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration.
(a} - Only constituents driving a risk exceedance are presented on this table.

COC Summary.xls
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Sauget Area 2
HHRA- RUFS

7.0 SUMMARY AND CONCLUSIONS

This report presents the bassline HHRA for Sauget Area 2, located in Sauget and Cahokia, lllinois. On
November 20, 2000, the SA2SG PRPs signed an AOC, Docket Number V-W-01-C-622, to perform a
RIFS at Sauget Area 2 Sites O, P, Q, R, and S. USEPA signed the AOC on November 24, 2000.
This HHRA is submitted to partially fulfill the requirements of Section V.2. of the AOC, and of Section
2.6 of Task 3 of the Scope of Work presented as Attachment B of the AOC. The HHRA was
conducted to satisfy the AOC, as well as to be compliant with the NCP (USEPA, 1990).

The HHRA was conducted in accordance with the U.S. Environmental Protection Agency (USEPA)-
approved Human Health Risk Assessment Workplan (HHRA Workplan) dated May 25, 2001 (including
September 2001 and May 2002 revised pages), which was submitted as Section 11 of Volume 1 of the
Support Sampling Plan (SSP) for Sauget Area 2 (URS, 2001). The HHRA Workplan is provided as
Appendix A to this report.

The HHRA was conducted using data from environmental samples collected from the study area
(shown in Figure 1-1 and described in more defail in Section 2) in accordance with the USEPA-
approved SSP. The SSP for Sauget Area 2 was designed to investigate two major areas of the
Sauget Area 2 study area (the media sampled in each are identified in parentheses):

e The Sites O, P, Q, R, and S (waste, soil, groundwater, leachate, ambient air — all sites;
sediment, surface water, fish tissue — Site Q Pond only); and

¢ Mississippi River adjacent to the Sites (sediment, surface water and fish tissue).

Background or reference samples were collected for surlace soil, subsurface soil, groundwater,
surface water, sediment, fish tissue, and ambient air. The SSP identified the suites of analytes for
each medium. The analytes included in the risk assessment are: VOCs, SVOCs, metals, mercury,
cyanide, PCBs, pesticides, herbicides, and dioxins and furans. Validated laboratory analytical data are
compiled in the Data Validation Report (URS, 2003a), and fieid data are compiled in the Fieid

Sampling Report (URS, 2003b).

The baseline HHRA has been conducted in accordance with the four-step paradigm for human heaith
risk assessments developed by USEPA (USEPA, 1989a); these steps are:

« Data Evaluation and Hazard Identification
* Toxicity Assessment

o Exposure Assessment
~* Risk Characterization
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The risk assessment results are summarized by step below.
71 Data Evaluation and Hazard identification

The purpose of the data evaluation and hazard identification process is two-fold: 1) to evaluate the
nature and extent of release of constituents present at the site; and 2) to select a subset of these
constituents identified as COPCs for quantitative evaluation in the risk assessment. This step of the
risk assessment involves compiling and summarizing the data for the risk assessment, and selecting
COPCs based on a series of screening steps. Several factors are typically considered in selecting
COPCs for a site, including natural background, frequency of detection, and toxicity, including essential
nutrient status.

Per the HHRA Workplan, USEPA Region 9 PRGs (2002b) for industrial soils were used for the
identification of COPCs for soil and sediment for quantitative evaluation in the risk assessment. The
Hlinois TACO program also provides screening criteria for the groundwater ingestion component of the
soil to groundwater pathway that were used here. These latter values conservatively address leaching
of constituents from soils to underlying groundwater.

COPCs in groundwater and surface water were identified using IEPA Class | standards (35 lll. Adm.
Code 620.410) (IEPA, 2002a). For the Class | groundwater comparison, where Class | standards
were not available, federal MCLs (USEPA, 2002c) were used; where MCLs were not available, the
IEPA remediation objectives for Class | groundwater were used (IEPA, 2002b); where these were not
available, the most current USEPA PRGs (USEPA, 2002b) for tap water were used.

Fish tissue data were compared to the USEPA Region 3 RBCs for fish (USEPA, 2003a). Ambient air
concentrations were compared to USEPA Region 9 PRGs (USEPA, 2002b) for ambient air.

Background samples were collected in the vicinity of the site to provide information on levels of
constituents typical for the local area. The purpose of comparing site conditions to local background or
reference locations is t0 determine if site concentrations of constituents are representative of
background concentrations, which, therefore, should not be included in risk calculations. Background
comparisons were conducted for each medium using site-specific background or reference data.

The procedure for determining whether a constituent concentration is consistent with background
follows that developed by USEPA Region 4 (USEPA, 2000a) and presented in the HHRA Workplan
(Appendix A). Maximum detected concentrations of constituents in environmental media at the site
were compared to two times the arithmetic mean site-specific background concentration. Therefore, if
maximum concentrations of constituents in an area are found to be less than two times the average
background concentrations, then those constituents are eliminated from quantitative evaluation in the
risk assessment.
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In the screening process, constituents in an area/medium with maximum concentrations less than or
equal to the screening criteria were not included as COPCs. Where no COPCs are identified for an
area/medium, that area/medium was not evaluated quantitatively in the HHRA.

COPCs in surface soil are identified in Table 3-1. COPCs were identified in Site O, Site O (North), Site
P, Site Q (North), Site Q (Central), Site Q (South), and Site S. No COPCs were identified in Site R
surface soils. Figure 3-7 presents the locations of the COPCs in surface soil.

COPCs in combined soil are identified in Table 3-2. COPCs in combined soils were identified in all
sites for the construction worker direct-contact pathway. COPCs in combined soils for the ambient air
pathway (non-excavation scenarios) were identified in all Sites with the exception of Site Q (Central).
Figure 3-8 presents the locations of the COPCs in combined soils.

The selection of COPCs for groundwater was conducted on a location-by-location basis. Samples with
screening intervals or sample collection depths between 0 and 30 feet bgs were included in the
evaluation. Because groundwater in the area is not used a source of drinking water (see Appendix P),
exposure to COPCs in groundwater could occur due to either volatilization of COPCs into indoor or
outdoor air, or contact with COPCs in groundwater exposed in an excavation trench. Per the HHRA
Workplan, a 15-foot bgs excavation depth is assumed. Moreover, volatilization from groundwater
through the soil column to indoor and/or outdoor air is generally assumed to occur at depths of up to
30 feet bgs. Based on these considerations, a total of 13 groundwater sampling locations were
included in the evaluation.

The results of the COPC selection for groundwater are presented in Table 3-3 (shallow groundwater
and leachate) and Table 3-4 (volatiles only, shallow/mid groundwater and leachate). Of the 13
groundwater sampling locations and three leachate wells evaluated, COPCs were identified in only
three groundwater locations and in all three leachate wells. For the shallow groundwater and leachate
evaluation (construction worker contact and inhalation in an excavation trench) only one groundwater
location (AA-O-1) had COPCs identified. All three leachate wells had COPCs identified. For the
shallow/ mid groundwater and leachate evaluation (volatilization pathways only), only two groundwater
locations (AA-Q-6 and AA-R-1) had volatile COPCs identified. All three leachate wells had volatile
COPCs identified. Lead was identified as a COPC in shallow groundwater at location AA-O-1 and in
all three leachate locations.

Arsenic was identified as the only COPC in Mississippi River sediment, as shown in Table 3-5. No
COPCs were identified in Site Q Pond sediment.

Lead and manganese were identified as COPCs in the Site Q Pond surface water (Table 3-6). COPCs
in the Mississippi River surface water included 2,4-dichiorophenol, 4-chloroaniline, 2-methyi-4-
chlorophenoxyacetic acid, and 2-(2-methyl-4-chiorophenoxy)propionic acid.
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Table 3-7 indicates that Dioxin TEQ was identified as a COPC in buffalo fish fillet at the PDA, UDA,
and DDA areas of the Mississippi River. Additionally, 4,4-DDE and dieldrin were identified in buffalo
fish fillet at the UDA area. COPCs in black bullhead fish fillet in the Site Q Pond included Dioxin TEQ,
4,4-DDT, alpha-chlordane, arsenic, dieldrin, mercury, and PCBs. COPCs in carp filiet in the Site Q
Pond included all of those listed for black bulthead fillet as well as benzo(a)anthracene,
benzo(a)pyrene, beta-BHC, bis(2-ethythexyl)phthalate, and dibenzo(a,h)anthracene.

72 Dose-Response Assessment

The pumpose of the dose-response assessment is to identify the types of adverse health effects a
constituent may potentially cause, and to define the relationship between the dose of a constituent and
the likelihood or magnitude of an adverse effect (response) (USEPA, 1989a). Adverse effects are
classified by USEPA as potentially carcinogenic or noncarcinogenic (i.e., potential effects other than
cancer). Dose-response relationships are defined by USEPA for oral exposure and for exposure by
inhalation. Oral toxicity values are also used to assess dermal exposures, with appropriate
adjustments, because USEPA has not yet developed values for this route of exposure. Combining the
results of the toxicity assessment with information on the magnitude of potential human exposure
provides an estimate of potential risk.

Sources of the published toxicity values in this risk assessment include USEPA’s IRIS database
(USEPA, 2003a), HEAST (USEPA, 1997b), and the USEPA NCEA in Cincinnati, Ohio.

Risks were calculated for 2,3,7,8-TCDD and the dioxin and furan congeners using the cancer slope
factor for 2,3,7,8-TCDD listed in HEAST and using the TEFs provided by WHO (Van den Berg et al.,
1998), presented in Table 4-6. The TEFs are fractions that equate the potential toxicity of specific
congeners to that of 2,3,7,8-TCDD.

73 Exposure Assessment

The purpose of the exposure assessment is to predict the magnitude and frequency of potential
human exposure to each of the COPCs retained for quantitative evaluation in the HHRA. The first step
in the exposure assessment process is the characterization of the setting of the site and surrounding
area. Current and potential future site uses and potential receptors (i.e., people who may contact the
impacted environmental media of interest) are then identified. Potential exposure scenarios identifying
appropriate environmental media and exposure pathways for current and potential future site uses and
receptors are then developed. Those potential exposure pathways for which COPCs are identified and
are judged to be complete are evaluated quantitatively in the risk assessment. Both RME and MLE
exposure scenarios are evaluated for each receptor in the HHRA.
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7.3.1 Conceptual Site Model

To guide identification of appropriate exposure pathways and receptors for evaluation in the risk
assessment, a CSM for human health was developed. The purpose of the CSM is to identify source
areas, potential migration pathways of constituents from source areas to environmental media where
exposure can occur, and to identify potential human receptors.

The CSM for the Sauget Area 2 HHRA is presented in Figure 5-1. The CSM identifies potential
sources, constituent migration pathways from one medium to another, and potential exposure
pathways (e.g., soil, groundwater), potential exposure routes (e.g., ingestion, inhalation), and
potential receptors (e.g., worker, traspasser).

73.2 Exposure Point Concentrations

Exposure points are located where potential receptors may contact COPCs at or from the site. The
concentration of COPCs in the environmental medium that receptors may contact must be estimated in
order to determine the magnitude of potential exposure. Both measured and modeled EPCs have
been used in this risk assessment.

Measured EPCs. The EPC for an HHRA is defined as the 95% UCL on the arithmetic mean
concentration, or the maximum concentration, whichever is lower (USEPA, 2002a), for the RME
scenario and the arithmetic mean concentration for the MLE scenario. Summary statistics have been
calculated for each COPC in each medium, as presented in Appendix B. Calculation of the 95% UCL
is dependent upon the distribution of the data set. The 95% UCL calculations were conducted as
described by USEPA (2002a) in Appendix |. .

Modeled EPCs. Some pathways required modeling to derive the EPCs. These pathways include
volatile constituents in groundwater migrating upwards and infiltrating into indoor air, outdoor air and
excavation air, volatile constituents in soil migrating upwards and infiltrating into outdoor air and
excavation air, and generation of fugitive dusts from undisturbed soils as well as during construction
activities. The models used are described in Section 5.0 and the appendices.

The exposure point concentrations for each COPC in each medium are presented in tables in Section
5 for both the RME and MLE scenarios.

733 Receptor Evaluation

Table 5-1 presents the detailed receptor/pathway/area matrix that summarizes the receptors evaluated
in each area, by medium and exposure route. These scenarios were developed based on the data,
the CSM, and the COPCs identified in each medium. RME scenarios and MLE scenarios based on
appropriate USEPA guidance were both evaluated in the quantitative risk assessment.
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To estimate the potential risk to human health that may be posed by the presence of COPCs in
environmental media in the study area, it is first necessary to estimate the potential exposure dose of
each COPC for each receptor. The exposure dose is estimated for each constituent via each
exposure pathway by which the receptor is assumed to be exposed. Exposure dose equations
combine the estimates of constituent concentration in the environmental medium of interest with
assumptions regarding the type and magnitude of each receptor's potential exposure to provide a
numerical estimate of the exposure dose. The exposure dose is defined as the amount of COPC
taken into the receptor and is expressed in units of milligrams of COPC per kilogram of body weight
per day (mg/kg-day). The exposure doses are combined with the toxicity values to estimate potential
risks and hazards for each receptor. The exposure dose and risk calculation spreadsheets are
presented in Appendix M.

74 Risk Characterization Methodology

The potential risk to human health associated with potential exposure to COPCs in environmental
media at the site is evaluated in this step of the risk assessment process. Risk characterization is
the process in which the dose-response information (Section 4.0) is integrated with quantitative
estimates of human exposure derived in the Exposure Assessment (Section 5.0). The result is a
gquantitative estimate of the likelihood that humans will experience any adverse health effects given
the exposure assumptions made. Two general types of health risk are characterized for each
potential exposure pathway considered: potential carcinogenic risk and potential noncarcinogenic
hazard. Carcinogenic risk is evaluated by averaging exposure over a normal human lifetime, which,
based on USEPA guidance (1989a), is assumed to be 70 years. Noncarcinogenic hazard is
evaluated by averaging exposure over the total exposure period.

Characterization of the potential impact of potential carcinogenic and noncarcinogenic constituents is
approached in very different ways. The difference in approaches arises from the conservative
assumption that substances with possible carcinogenic action proceed by a no-threshold mechanism,
whereas other toxic actions may have a threshold, a dose below which few individuals would be
expected to respond. Thus, under the no-threshold assumption, it is necessary to calculate a risk, but
for constituents with a threshold, it is possible to simply characterize an exposure as above or below
the threshold. In risk assessment, that threshold is termed an RfD.

7.4.1 Carcinogenic Risk Characterization

The purpose of carcinogenic risk characterization is to estimate the upper-bound likelihood, over and
above the background cancer rate, that a receptor will develop cancer in his or her lifetime as a result
of exposure to a constituent in environmental media at the site. This likelihood is a function of the dose
of a constituent {described in the Exposure Assessment, Section 5.0) and the CSF (described in the
Toxicity Assessment, Section 4.0) for that constituent. The ELCR is the likelihood over and above the
background cancer rate, which currently in the US is approximately 1 in 3 (Jemal et al., 2002), that an
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individual will contract cancer in his or her lifetime. The risk value is expressed as a probability (e.g.,
10, or one in one million). The ELCR is calculated using the following equation:

ELCR =LADD (mg/kg- day) x CSF (mg/kg- day)

The potential carcinogenic risk for each exposure pathway is calculated for each receptor. In current
regulatory risk assessment, it is assumed that cancer risks are additive or cumulative. Pathway and
area-specific risks were summed to estimate the total site potential cancer risk for each receptor. A
summary of the total site cancer risks for each receptor group were presented in Section 6.0 and
compared fo the USEPA’s target risk range of 10 to 10°.

Any COPC that causes an exceedance of the 10™ risk level for a particular receptor is designated a
COC. Both RME and MLE results are considered in the identification of COCs. COCs are identified in
Section 7.5

The target risk levels used for the identification of COCs are based on USEPA guidance and Hinois
TACO guidance. Specifically, USEPA provides the following guidance (USEPA, 1991a):

“Where the cumulative carcinogenic site risk to an individual based on reasonable maximum
exposure for both current and future land use is less than 10*, and the non-carcinogenic hazard
quotient is less than 1, action generally is not warranted unless there are adverse environmental
impacts.” and,

“The upper boundary of the risk range is not a discrete line at 1 x 10, although EPA generally
uses 1 x 10" in making risk management decisions. A specific risk estimate around 10** may be
considered acceptable if justified based on site-specific conditions.”

IEPA provides the following summary for the evaluation of cumulative risk for carcinogens (IEPA,
2002b, Fact Sheet 13: Mixture Rule):

“The cumulative risk of carcinogenic contaminants attacking the same target must not exceed 1 in
10,000 [10“]. Therefore, the risk from all on-site similar acting carcinogens must be added
together. If this cumulative risk level is greater than 1 in 10,000, cofrective action must be taken
to reach an acceptable risk level.”

742 Non-Carcinogenic Risk Characterization

The potential for exposure to a constituent to result in adverse noncarcinogenic health effects is
estimated for each receptor by comparing the Chronic Average Daily Dose (CADD) for each COPC
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with the RfD for that COPC. The resulting ratio, which is unitiess, is known as the HQ for that
constituent. The HQ is calculated using the following equation:

HQ - CADD (mg/kg-day)
RD (mg/kg-day)

The target HQ is defined as an HQ of less than or equal to one (USEPA, 1989a). When the HQ is less
than or equal to 1, the RfD has not been exceeded, and no adverse noncarcinogenic effects are
expected. If the HQ is greater than 1, there may be a potential for adverse noncarcinogenic health
effects to occur; however, the magnitude of the HQ cannot be directly equated to a probability or effect
level. HQs for a given pathway are summed to provide an Hl. Pathway Hls are summed to provide a
total receptor HI. When the Hl is less than 1, the target has not been exceeded, and no adverse
noncarcinogenic effects are expected. This initial Hl summation assumes that all the COPCs are
additive in their toxicity, and is considered only a screening step as additive toxicity may not be correct.
If the HI is greater than 1, further evaluation is necessary to determine if the COPCs are additive in
toxicity. This evaluation is termed a toxic endpoint analysis, and is discussed in Appendix N. Any
COPC that causes an exceedance of a toxic-endpoint specific Hi of 1 was designated a COC.

75 Risk Assessment Results

Exceedances of USEPA's target risk range of 10° to 10 and target Hl of 1 are identified by site and
recaptor in the following sections. Where Hl exceedances are identified, a target endpoint analysis
was conducted, as presented in Appendix N. COPCs that significantly contribute to an exceedance of
the 10™ risk level are identified as COCs. COPCs that significantly contribute to an exceedance of the
target endpoint Hl of 1 are also identified as COCs. Where GOCs are identified, information regarding
current site use is discussed for the receptors of interest.

7.5.1 Site O

As shown on Table 7-1, all potential risks calculated for both the RME and MLE receptor scenarios for
Site O are within or below the USEPA's target risk range of 10 to 10,

As shown on Table 7-3, there are exceedances of the target Hl of 1 for several receptor scenarios.
The target endpoint analyses are presented in Appendix N. A summary is provided below. For each
receptor, the total HI and COCs are identified (target endpoint, HQ, medium, pathway and EPC are
identified for each COC}:

¢ Outdoor Industrial Worker: RME (Hl = 4.18)
- COC: Xylenes (neurological effects, HQ = 3.23, combined soil, inhalation of VOCs, EPC
= 14,000 mg/kg)
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* Construction/Utility Worker: RME (HI = 21.4)
COC: Chlorobenzene (liver effects, HQ = 1.0, combined soil, inhalation of VOCs, EPC =

760 mg/kg)

— COC: Xylenes (nsurological effects, HQ = 14.2, combined sail, inhalation of VOCs, EPC
= 14,000 mg/kg)

- COC: Benzene (immune effects, HQ = 3.16, combined soil, inhalation of VOCs, EPC =
500 mg/kg)

- COC: PCBs (immune, skin and eye effects, HQ = 2.53, combined soil, ingestion and
dermal contact, EPC = 298 mg/kg)

e Construction/Utility Worker: MLE (1.27)
-~ COCs: none identified based on target endpoint analysis.

Site O is located in an isolated area and is not currently used. As discussed in Section 2.3.1, the
former ABRTF lagoons are covered and vegetated, and the vegetation is mowed periodically during
the warmer months of the year. Therefore, the potential risks presented above for workers represent
the future scenario (the only activity under the current scenario is mowing, which is limited in frequency
and duration). The receptor assumptions are extremely conservative for this area, as it is unlikely that
an outdoor industrial worker would access the site for 190 days per year. It is also unlikely that
construction/utility work would occur in this area for the assumed 40 day period {RME) or 20 day
period (MLE).

752  Site O (North)

As shown in Tables 7-1 and 7-3, there are exceedances of the USEPA'’s target risk range of 10%10 10°
4 and target hazard index of 1 for several Site O (North) receptor scenarios. The target endpoint
analyses are presented in Appendix N. A summary is provided below. For each receptor the total risk
or total Hl is presented. COCs are identified for both potential carcinogenic and noncarcinogenic
eftects. For COCs identified based on potential carcinogenic effects, the risk level, medium, pathway
and EPC are identified. For potential noncarcinogenic effects, the target endpoint, HQ, medium,
pathway and EPC are identified for each COC.

¢ Outdoor Industrial Worker: RME (Risk = 6.28E-04)
- COC: Total PCBs (Risk = 1.66E-04, surface soil, ingestion and dermal contact, EPC = 709

mg/kg)
- COC: Dioxin TEQ (Risk = 4.59E-04, surface sail, ingestion and dermal contact, EPC =

0.0508 mg/kg)

e Outdoor Industrial Worker: RME (Hl = 13.3)
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— COC: Xylenes (neurological effects, HQ = 1.23, combined soil, inhalation of VOCs, EPC =
3900 mg/kg)

— COC: Total PCBs (immune, skin and eye effects, HQ = 11.6, surface soil, ingestion and
dermal contact, EPC = 709 mg/kg)

e Qutdoor Industrial Worker: MLE (Risk = 1.13E-04)
- COC: Dioxin TEQ (Risk = 8.32E-05, surface soil, ingestion and dermal contact, EPC =
0.0508 mg/kg)

o  Outdoor Industrial Worker: MLE (HI = 8)
~ COC: Total PCBs (immune, skin and eye effects, HQ = 7.27, surface soil, ingestion and
demmal contact, EPC = 709 mg/kg)

o Construction/Utility Worker: RME (Risk = 1.36E-04)
- COC: Dioxin TEQ (Risk = 1.15E-04, combined soil, ingestion and dermal contact, EPC =
0.0508 mg/kg)

¢ Construction/Utility Worker: RME (HI = 34.8)
— COC: Xylenes (neurological effects, HQ = 3.95, combined soil, inhalation of VOCs, EPC =
3900 mg/kg)
— COC: Total PCBs (immune, skin and eye effects, HQ = 28.5, combined soil and leachate,
ingestion and dermal contact, EPC (combined soil) = 3030 mg/kg), EPC (leachate) = 0.055

mg/L)

¢ Construction/Utility Worker: MLE (HI = 8.2)
— COC: Total PCBs (immune, skin and eye effects, HQ = 6.89, combined soil and leachate,
ingestion and dermal contact, EPC (combined soil) = 1780 mg/kg), EPC (leachate) = 0.055

mg/L)

» Trespassing Teenager: RME (Risk = 1.17E-04)
~ COC: Dioxin TEQ (Risk = 8.62E-05, surface soil, ingestion and demmal contact, EPC =
0.0508 mg/kg)

* Trespassing Teenager: RME (HI = 4.97)
— COC: Total PCBs (immune, skin and eye effects, HQ = 4.86, surface soil, ingestion and
dermal contact, EPC = 709 mg/kg)

» Trespassing Teenager: MLE (Hl = 1.34)
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-~ COC: Total PCBs (immune, skin and eye effects, HQ = 1.33, surface soil, ingestion and
dermal contact, EPC = 709 mg/kg)

Site O (North) is located in an isolated area and is not currently used. As discussed in Section 2.3.1,
the former ABRTF lagoons are covered and vegetated, and the vegetation is mowed periodically
during the warmer months of the year. Therefore, the potential risks presented above for workers
represent the future scenario (the only activity under the current scenario is mowing, which is limited in
frequency and duration).. The receptor assumptions are extremely conservative for this area, as it is
unlikely that an outdoor industrial worker would access the site for 190 days per year. Itis also unlikely
that construction/utility work would occur in this area for the assumed 40 day period (RME) or 20 day
period (MLE). Due to the isolated nature of the site, it is unlikely that trespassers would enter the site
as frequently as assumed (26 days RME, 13 days MLE).

753 Site P

As shown on Tables 7-1 and 7-3, all potential risks and His calculated for both the RME and MLE
receptor scenarios for Site P are within or below the USEPA’s target risk range of 10° to 10* and
below the target Hi of 1.

754 Site Q (North)

As shown on Table 7-1, all potential risks calculated for both the RME and MLE receptor scenarios for
Site Q (North) are within or below the USEPA’s target risk range of 10° to 10™.

As shown in Table 7-3, there are exceedances of the USEPA's target hazard index of 1 for two Site Q
(North) receptor scenarios. The target endpoint analyses are presented in Appendix N. A summary is
provided below. For each receptor the total Hl is presented. COCs are identified for potential
noncarcinogenic effects. For each COC, the target endpoint, HQ, medium, pathway and EPC are
identified.

e Construction/Utility Worker: RME (HI = 11.7)
- COC: 2,4,6-Trichlorophenol (reproductive effects, HQ = 8.43, leachate, ingestion and
dermal contact, EPC = 12.5 mg/l)
- COC: 2,4-Dichlorophenol (immune effects, HQ = 1.82, leachate, ingestion and demal
contact, EPC = 170 mg/L)

« Construction/Utility Worker: MLE (HI = 5.55)
~ COC: 2,4,6-Trichlorophenol (reproductive effects, HQ = 4.21, leachate, ingestion and
dermal contact, EPC = 12.5 mg/L)
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- COC: 2,4-Dichlorophenol (immune effects, HQ = 0.907, leachate, ingestion and demal
contact, EPC = 170 mg/L)

A 10-acre site on Site Q (North) is currently used by Rivercity Landscape Supply as a bulk storage
terminal for lawn and garden products. Raw landscape products such as muich, rock and soil are
processed and packed on this portion of the site. Access to some portions of the site is restricted by
fencing and gates. Other parts of the site have unrestricted access. As noted above, potential risk
exceedances for this area were identified for the construction/utility worker, not for the outdoor
industrial worker. Therefore, these are potential risks for a future construction/utility worker, as there is
no current excavation work in this area.

755 Site Q (Central)

As shown on Tables 7-1 and 7-3, all potential risks and His calculated for both the RME and MLE
receptor scenarios for Site Q (Central) are within or below the USEPA’s target risk range of 10 to 10
and below the target Hi of 1.

7.5.6 Site Q (South)

As shown on Tables 7-1 and 7-3, all potential risks and His calculated for both the RME and MLE
receptor scenarios for Site Q (South) are within or below the USEPA's target risk range of 10° to 10
and below the target Hi of 1.

7.5.7 Site Q Pond

As shown in Tables 7-1 and 7-3, there are exceedances of the USEPA'’s target risk range of 10° to 10"
4 and target hazard index of 1 for several Site Q Pond receptor scenarios, due to the assumed
ingestion of fish scenario. The target endpoint analyses are presented in Appendix N. A summary is
provided below. For each receptor the total risk or total Hl is presented. COCs are identified for both
potential carcinogenic and noncarcinogenic effects. For COCs identified based on potential
carcinogenic effects, the risk level, medium, pathway and EPC are identified. For potential
noncarcinogenic effects, the target endpoint, HQ, medium, pathway and EPC are identified for each
COC.

* Recreational Fisher - black bulihead fillet: RME (Risk = 5.49E-04)
— COC: Total PCBs (Risk = 3.79E-04, black bullhead fillet, ingestion, EPC = 3.87 mg/kg)
— COC: Dieldrin (Risk = 7.84E-05, black bullhead fillet, ingestion, EPC = 0.1 mg/kg)

» Recreational Fisher - black bulihead fillet: RBME (HI = 22.9)
- COC: Total PCBs (immune, skin and eye effects, HQ = 22.1, black bullhead fillet,
ingestion, EPC = 3.87 mg/kg)
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¢ Recreational Fisher - black bullhead fillet: MLE (HI = 2.86)
- COC: Total PCBs (immune, skin and eye effects, HQ = 2.76, black bulthead fillet,
ingestion, EPC = 3.87 mg/kg)

¢ Recreational Fisher - camp fillet: RME (Risk = 1.45E-03)
— COC: Total PCBs (Risk = 9.8E-04, carp fillet, ingestion, EPC = 10 mg/kg)
- COC: Dieldrin (Risk = 1.49E-04, carp fillet, ingestion, EPC = 0.19 mg/kg)
- COC: Dioxin TEQ (Risk = 1.35E-04, carp fillet, ingestion, EPC = 1.84E-05 mg/kg)
— COC: Benzo(a)pyrene (Risk = 6.44E-05, carp fillet, ingestion, EPC = 0.18 mg/kg)
— COC: Arsenic (Risk = 6.02E-05, carp fillet, ingestion, EPC = 0.82 mg/kg)

¢ Recreational Fisher - carp fillet: RME (HI = 58)
— COC: Total PCBs (immune, skin and eye effects, HQ = 57.1, camp fillet, ingestion, EPC =

10 mg/kg)

* Recreational Fisher - carp fillet: MLE (HI = 7.25)
- COC: Total PCBs (immune, skin and eye effects, HQ = 7.14, carp fillet, ingestion, EPC =

10 mg/kg)

Fishing can occur in the Site Q Ponds; however, as noted in Section 2.3.3, fish are only present as a
result of flood events. After the ponds dry out, fish are not reintroduced until another flood event,
although water may collect in the ponds from precipitation. It is therefore exiremely unlikely that a
recreational fisher would be able to obtain 22 fish meals per year from the Site Q Ponds, as assumed
by the RME scenario.

758 Site R

As shown in Tables 7-1 and 7-3, there are exceedances of the USEPA’s target risk range of 10° to 10"
4 and target hazard index of 1 for several Site R receptor scenarios. The target endpoint analyses are
presented in Appendix N. A summary is provided below. For each receptor the total risk or total Hl is
presented. COCs are identified for both potential carcinogenic and noncarcinogenic effects. For
COCs identified based on potential carcinogenic effects, the risk level, medium, pathway and EPC are
identified. For potential noncarcinogenic effects, the target endpoint, HQ, medium, pathway and EPC
are identified for each COC.

e Outdoor Industrial Worker: RME (Risk = 1.32E-03)
- COC: Trichloroethylene (Risk = 1.31E-03, combined soil and leachate, inhalation of
volatiles, EPC combined soil = 2200 mg/kg, EPC leachate = 150 mg/L)
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e OQutdoor Industrial Worker: RME (HI = 1.11)
— COCs: none identified based on target endpoint analysis.

* Outdoor Industrial Worker: MLE (Risk = 1.36E-04)
-~ COC: Trichloroethylene (Risk = 1.34E-04, leachate, inhalation of volatiles, EPC leachate =

150 mg/lL)

¢ Construction/Utility Worker: RME (Risk = 9.79E-04)
- COC: Trichloroethylene (Risk = 7.56E-04, combined soil and leachate, ingestion, dermal
contact and inhalation, EPC combined soil = 2200 mg/kg, EPC leachate = 150 mg/L)
- COC: Total PCBs (Risk = 1.17E-04, leachate, ingestion and dermmal contact, EPC = 3.98

mg/L)
- COC: 1,2-Dichloroethane (Risk = 5.54E-05, leachate, inhalation of volatiles, EPC = 50

mg/L)

o Construction/Utility Worker: RME (HI = 232)

— COC: Total PCBs (immune, skin and eye effects, HQ = 204, leachate, ingestion and
dermal contact, EPC = 3.98 mg/L)

- COC: Trichloroethylene (liver effects, HQ = 12.7, combined soil and leachate, ingestion
and demmal contact; neurological effects, HQ = 3.75, combined soil and leachate,
inhalation of volatiles; EPC combined soil = 2200 mg/kg, EPC leachate = 150 mg/L)

— COC: 1,2-Dichloroethane (liver, kidney, Gl and skin effects, HQ = 8.42, leachate, inhalation
of volatiles, EPC leachate = 50 mg/L)

- COC: Mercury (immune effects, HQ = 0.747, combined soil, ingestion and demal contact,
EPC = 699 mg/kg)

o Construction/Utility Worker: MLE (Risk = 3.17E-04)
-~ COC: Trichloroethylene (Risk = 2.19E-04, leachate, inhalation of volatiles, EPC leachate =

150 mg/L)

e Construction/Utility Worker: MLE (Hl = 112)
~ COC: Total PCBs (immune, skin and eye effects, HQ = 102, leachate, ingestion and
dermal contact, EPC = 3.98 mg/L)
~ COC: Trichloroethylene (liver effects, HQ = 5.76, leachate, ingestion and dermal contact;
EPC leachate = 150 mg/l)
— COC: 1,2-Dichloroethane (liver, kidney, Gl and skin effects, HQ = 2.53, leachate, inhalation
of volatiles, EPC leachate = 50 mg/L)
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Site R is a closed industrial-waste disposal area owned by Solutia, Inc. The site is not currently used.
Access to Site R is restricted by fencing and is monitored by Solutia plant personnel. Therefore, the
potential risks presented above represent the future scenario. It is unlikely that an outdoor industrial
worker will access the site 190 days per year in the future. Excavation is not allowed at Site R unless a
pemit is obtained from the plant and appropriate measures are taken to protect workers undertaking
intrusive activities. Therefore, the risk assessment for the construction/utility worker represents a very
conservative scenario.

7.5.9 Site S

As shown in Tables 7-1 and 7-3, there are exceedances of the USEPA's target risk range of 10° to 10°
% and target hazard index of 1 for several Site S receptor scenarios. The target endpoint analyses are
presented in Appendix N. A summary is provided below. For each receptor the total risk or total Hi is
presented. COCs are identified for both potential carcinogenic and noncarcinogenic effects. For
COCs identified based on potential carcinogenic effects, the risk level, medium, pathway and EPC are
identified. For potential noncarcinogenic effects, the target endpoint, HQ, medium, pathway and EPC
are identified for each COC.

e Qutdoor Industrial Worker: RME (Risk = 3.24E-04)
— COC: Total PCBs (Risk = 2.37E-04, surface soil, ingestion and demal contact, EPC =
1010 mg/kg)

¢ Qutdoor Industrial Worker: RME (HI = 16.9)
- COCs: Total PCBs (immune, skin and eye effects, HQ = 16.6, surface soil, ingestion and
dermal contact, EPC = 1010 mg/kg)

¢ Outdoor Industrial Worker. MLE (HI =5.23)
— COCs: Total PCBs (immune, skin and eye effects, HQ = 5.17, surface soil, ingestion and
dermal contact, EPC = 504 mg/kg)

¢ Construction/Utility Worker: RME (HI = 9.19)
- COCs: Total PCBs (immune, skin and eye effects, HQ = 8.56, combined soil, ingestion and
dermal contact, EPC = 1010 mg/kg)

e Trespasser: RME (Hl = 6.96)
-~ COCs: Total PCBs (immune, skin and eye effects, HQ = 6.91, surface soil, ingestion and
demmal contact, EPC = 1010 mg/kg)

The 1-acre site is currently not used. The northemn portion of the site is grassed, and its southem
portion is covered with gravel and fenced. Therefore, the potential risks presented above for workers
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represent the future scenario only, and the exposure frequency assumptions are very conservative
given the small size of the site. Additionally, due to the fencing of portions of the site and the small
size, trespassers are unlikely to access the site frequently.

7.5.10 Mississippi River
As shown on Tables 7-2 and 7-4 all potential risks and His calculated for both the RME and MLE

receptor scenarios for the Mississippi River recreational fisher and trespassing teenage scenarios are
within or below the USEPA'’s target risk range of 10 to 10 and below the target Hl of 1.

7511 COC Summary

The COCs identified above are summarized in Table 7-5 and in Figure 7-1.
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TABLET 1
SUMMARY OF POTENTIAL CARCINOGENIC RISKS FOR ALL RECEPTORS - SITES
HUMAN HEALTH RISK ASSESOMENT

GNSA inlemationsl

BAUGKT AREA 2 RIFS
'] O North QPony {8} ]
e Medlum (Pathways) RME MLE MLE RME MLE AME MLE RME MLE RME MLE
1 108-00 L& NC NC § 72600 | 1338-08 NC NC 1.218-08 | 2128-07 NA NA 101E07 | 177808 NC NC
e —— P — e S A—
Surface Soll (Ing/derm) S85E-05 | S14E-08 | 025E-04 | 112E-04 | 341E-08 | 232€-07 | 110€-00 | 103E07 | $13E-08 | 163E-08 | 1828-08 | 141E00 NA NA NCOPC NC 256E-04 | 222E-05
Surface Soll io Ouldoor Air (inh) 919E08 | IJI00E-O7 | 283E-00 | 295607 | 480E-08 | 413E-07 | 107608 | 8O7E-DB | 220E-08 | 167E-00 | 4 88E-07 | 3 TOE-D8 NA NA G 16E-04 | 127€-06 | 6 B84E-05 | 264E-08
GroundwatsrLsschate 10 Qutdoor Al (Inh) NCOPC NC 238E08 | 4 12€-09 NC NC 4 49€-07 | T 86E-08 NC NG 105E-08 | 1BE-09 NA NA TO4E04 | t23E-04 NC NC
Totat rmmi 057608 | 8 03!_:._ _w:—“ 1 13804 l.}_ﬂl;.'_ &'ﬂ- 21.028-0¢0 LI_..Z_H‘I J138-08 | 1008-98 | 187TH-08 | 145608 NA NA 9 32603 | 1J08-04 I 3 246-04 | 2 50E-08
e e —————— o— ma——
Combined Soll (ing/derm) B44E-08 | 70BE-07 | 120E-04 | JVIE-08 | 230E-07 | 44TE-08 | 2.00E-06 | 519E-D7 | B94E-O7 | 2208-07 } 118E-08 | 20BE-07 NA NA 356E.08 | I70E-07 § 112E-05 | 7 G4E-O7
Combined Soll 1o Outdoor Alr (inh) 305608 | 181E-07 § 200E-08 | 387E-07 § BB7E07 | BBSE-0B | 215607 | 20008 | 178E-08 | 347E-00 | 1 1E-07 | ISIED8 NA NA 4 14E-05 | 143E-08 | 515E-08 | 3 60E-07
Groundwater {ing/derm) 130608 | 679E-07 | 7 O1E-08 | IBIEDS NG NC O8E-08 | J4BE-00 NC NA NA 177E-04 | 3 3BE-OB NC NC
GroundwaterfLeachate to Quidoor Air (inh) NCOPC NCOPC [ 8 S8E-08 | 257€-08 NC NC 251808 | 7 B2E-O7 NC NA NA T87E-04 | 2.27E-04 NC NC
Total Potentiat Risk | 1 20605 | 1STE-08 ] 1368-04 | 3 SSE.08 | 0 03E07 | 130847 M 4 TSE-08 2 41E-07 NA NA S TOE04 | I1TEQ4 | 1604808 | 1 1&4
e —— E—————— M SA— P N—
Surfsce So ! (ing/derm) 108E-06 | 1848-08 | 117E-04 | SI2E-08 | 621807 | 6IBE-080 | 204E-07 | 297TE-08 | S B8E-08 | SHO0E-O7 | 341E-08 { 4 10E-07 NA NA NC NC 4 80E-08 | 6IE-08
Surface So+ lo Outdoor Alr (inh} V154E-07 | 124E-08 | 476E-D8 | 1186-08 ] BOTE-O8 | 165€-08 1 170E-08 | 323E00 | 370610 | GGOE 11 | 7 70E-00 | 14BE-09 NA NA 103€-05 | 507E07 | 115E-08 | 106E-07
GroundwaterLeschale 10 Outdoor Alr (inh) NC NC I 96E 10 | 165E 10 NC NC 788800 | 3 14E00 NC NC 176E 10 | 7 ME-11 NA NA 1 18E-06 | 4 S3EDE NC NC
Surface Water (ing/derm) NC NC NC NC NC NC NC NC NC NC NC NC NA NA NC NC NC NC
Sedimant (ing/derm) NC NC NC NC NC NC NC NC NC NG NC NC NA NA NC NC NC NC
Total Potentiat Risk: 1 07E-08 | 1SSE-08 § 117884 | ) 326.08 | 702E-07 | 8048-08 | 2308-07 | 301608 | 366K-06 | §508-47 | 3.425-08 | 4 18E97 NA NA 222608 | S44E08 | 4318-05 | € 44608
Sutface Waler (ing/derm) NA NA NA NA NA NA NA NA NA NA NA NA NC NC NA NA NA NA
Flsh Fillet Black Bulihead Fillet (ing) NA NA NA NA NA NA NA NA NA NA NA NA §40E-04 | 2 06E-05 NA NA NA NA
Fish Fiket Cam Fiket (ing) NA NA NA NA NA NA NA NA NA NA NA NA 145E-03 | 8 44E-08 NA NA NA NA
Total Potential Risk (Black Bulihead Filiet) NA NA NA NA NA NA NA NA NA NA NA NA 540894 | 200508 NA NA KA NA
Total Potential Risk lCﬂ Fuﬁl NA NA NA NA NA NA NA NA NA NA NA NA 1488-03 | 644504 NA NA NA NA
1 — R NS AN S — N——
Notes
iderm  dermal contact.
ing ingestion
inh  Inhaiation
MLE Most Likely Exposure
NA  Not Receplor not ed (o be exposed via this pathwey
NC N G No of concem were identified for this pathway
NCOPC  No COPCa identiftad for Inis pathway
RME Reasonsbie Maximum Exposure
(a) Site R hes both & groundwsier locstion and s leachate well in the mid-groundwaier depth renga Fotentisl P for 0
xposad to mid-depth groundwater (IW OW TT) were caicuiaiad for both leachsts and g The higher rigic la shown here
August 31 2003
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TABLE 7-2
SUMMARY OF POTENTIAL CARCINOGENIC RISKS FOR ALL RECEPTORS - MISSISSIPPI RIVER
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS
River
River DDA PDA UDA
‘ Msdium (Pathways) RME MLE RME MLE RME MLE RME MLE
Irespassing Teenager (1T}
Surface Water (ing/derm) NC NC NC NC NC NC NC NC
Sediment (ing/derm) 219E-08 | 5.87E-09 NC NC NC NC NC NC
Total Potentlal Risk: 2t.10E-OI $.87E-09 NC NC NC NC NC NC
Recreations] Fisher
Surface Water (ing/derm) NC NC NC NC NC NC NC NC
Sediment (ing/derm) NC NC GO7E-08 | 1.44E-00 |} GOTE-08 | 1.44E-09 | 6.97E-08 | 1.44E-00
Figh Filiet, Buffalo Fillet (ing) NC NC 4.02E-05 | 1.51E-06 | 4.50E-06 | 1.46E-07 | 5.43E-06 | 2.04E-07
Total Potential Risk: NC NC 4.03E-05 | 1.51E-08 | 4.66E-06 | 1.46E-07 § 5.50E-06 | 2.05E-07
Notes:
OOA - Downstream Discharge Area (Mississippi River),
derm - dermal contact
ng - ingestion
inh -~ inhalation
MLE - Maximum Likely Exposure
NC - Not Calculated. No constituents of potential concem were identified for this pathway.
PDA - Plume Discharge Area (Mississippl River)
RME - Reasonable Maximum Exposure.
UDA - Ups! Discharge Area (Mississippi River)

August 31, 2003
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TABLE7-3

SUMMARY OF POTENTIAL HAZARD INDICES FOR ALL RECEPTORS - SITES
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RUFS

T .
[ O North ’ Nerth Conwal Q South q R (s} 8
e 8Gium (Pathways) RME MLE RME W RME MLE RME MLE RME MLE RME MLE RME MLE RME MLE RME _MLE_‘
|, A R — N M — P—— S — E— E— - N —— ﬁ
Groundwi chate to Indoor Air (inh) NCOPC NCOPC 8 04E-84 | 3 885-04 NC NG 3.706-04 | 2318-04 NC NC 2.188-03 | 135E-03 NA NA 1 52E-03 9 48E-04 NC NC
E— P — _P M e M
Surtace Soil (ing/derm) 1 79€-01 & 87802 118E«0 | 7 IE+00 § 125E-01 | 215802 | S O7E-02 | 108E-02 | 4 71E-02 | 127802 | 124E-01 | 4 23E-02 NA NA NCOPC NCOPC ] 167E+01 | 520E+00
Surface Soll lo Outdoor Al (inh) 400E+00 | 4 62E-01 150E+00 | 668E-0O1 | 243E-01 | 177E-02 | 310E-02 | 8 38E03 NC NC 123601 | 3 09E-02 NA NA 4 73E-09 445E-02 | 237E-01 | 345E02
GroundwaterfLeachate 1o Quidoor Aif (inh) NCOPC NCOPC 168E-03 | 105E-03 NC NC TTIE-DY | 4 B3E-03 NC NC 4 44E-04 | 278E-04 NA NA 8 ME-01 3 9E-01 NC NC
Total Potentisl Hazard index 4 108+00 § 198-01 1330491 | 8 008400 | 3 SSE-01 gw 1008-01 | 240802 | ¢ 71E02 | 137802 l.#_ 7 388-02 NA NA 1118400 (b) | 4 418-01 | 169E+01 | 5 23E+00
S — p———
Combined Soll {ing/derm) 261E+00 2221E-0Y 208E+01 | 560E+00 | 109E-0¢ | 17BE-02 | 500E-01 | 968E-0Z § 7 76E-0Z | 133E-02 | 183E-OV | 240E-02 NA NA 3 09E+00 313E01 | 877€+00 | 5 S7E-01
Combined Sak to Gutdoar Alr (inh} 1 B8E+01 1 0BE+00 § 510E+00 | 10RE+00 § 4 0BE-01 162E-02 | 128E-01 | 188602 | 170601 | 3232E02 | 4 36E-01 | 8 57E02 NA NA 8 10E-04 36BE02 | 4 14E-01 | 300€-02
Groundwater (ing/derm) 1.208-03 S96E-04 | 3 13E+00 | 1 54E+00 NC NC 108E+01 | S 326400 NC NC NC NC NA NA 218E+02 | 108E+02 NG NG
Groundwater.eschats (0 Quidoor Air (inh} NCOPC NCOPC 482602 | 145E02 NC NC 390E-01 | 117EDY NC NC NC NC NA NA 1 18E+01 3 GAE~00 NC NC
! Total Potential Hazard Iggl 2 1£0n l ;7;»0 ml lﬁl"‘ ’_lm 8 7”’ i nE-ﬂ; 1 17E+01 47401 | 4 M &x-ﬂ 7 NA NA EE‘DZ ] 1:‘00; $ 198+00 | 5 88E-01
Surface Soll (ing/iderm) 7 48E-02 1 01E-02 4 BOE+00 | 133€+00 | 6§21€-02 | 386E-03 | 278E-02 196E-02 | 228E-0) | 516E-02 | 7 52E-03 NA NA NC NC 6 95E+00 | 5 41E-01
Surface Soll 10 Outdaar Ak (inh) 1 8309 1 18E-02 607€-02 | 170802 | 9I0E-0) | 461E04 | 119€-03 NC NC 4 70E-03 | 788E-04 NA NA 101602 1136-03 | 804E-03 | 880E-O4
GroundwaterLaachate 1o Quidoor Air (inh) NC NC G 40E-05 | 267E-05 NC NC 2 98E-04 NC NC 170E-08 | 707E-08 NA NA 242E02 101€-02 NC NC
Surtece Water (ing/derm) NC NC NC NC NC NG NC NC NC 213604 | 115E-04 NA NA NC NC NG NG
Sediment (ing/derm) NC NC NC NC NC NC NC NG NC NC NC NA NA NC NC NC NC
Tots! Potential Hagard Index 2 27801 219802 3 A9TRMO | 1 34E+00 | S 44E-02 | 4308-03 | 2 03E-02 1 90E-02 u_z& 5 658-03 | & 43803 NA NA 4 278-02 113602 | € 96E+00 | 9 42E-01
— R M— —_ A
Surface Waler (ing/derm) NA NA NA NA NA NA NA NA NA NA NA 348E-04 | 362608 NA NA NA NA
Flsh Filet Black Buithead Finet (ing) NA NA NA NA NA NA NA NA NA NA NA 229E+01 | 206E+00 NA NA NA NA
Fish Filist Camp Flliet (ing) NA NA NA NA NA NA NA NA NA NA NA 5 80E+01 | 7 256+00 NA NA NA NA
Total Potential Hazard index (Black Bulthaad Pillet): NA NA NA NA NA NA NA NA NA NA NA 2.208+01 | 2068400 NA NA NA NA
Total Polential Hazard index ’Cum ﬂ“"l’ NA NA NA NA NA NA NA NA NA NA NA 3 S0E+01 | 7 23E+00 NA NA NA NA
Notes - —
derm - dermal contact .
ing ingestion
inh  inhalation
MLE - Most Likely Exposure
NA  Nol App plor not o be exposad vis thia pathway
INC Not C. No of p concem wers identified for this pathway
RME - Reagonabie Maximum Exposure
(a) - Site R has both & groundwaler location and a leachale well In the mid-groundwsier depth range Potential Xp for
exposed 10 mid-depth groundwaler IW OW TT) wers caiculated for both leschats and gr The higher riek |8 shown here
(b} Target endpoint snalysis (App N) no Larget sndpoin| - based M|
Auguel 31 2003
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TABLE 7-4

SUMMARY OF POTENTIAL HAZARD INDICES FOR ALL RECEPTORS - MISSISSIPPI RIVER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RUFS
River
River DDA PDA UDA
Medium (Pathways} RME MLE RME MLE RME MLE RME MLE
Tres; ng T
Surface Water (iIng/derm) 1,12E-02 | 5.96E-03 NC NC NC NC NC NC
Sediment (ing/derm) 3 10E-04 | 8.31E-05 NC NC NC NC NC NC
Total Potential Hazard Index: 1.156-02 | 6.04E-03 NC NC NC NC NC NC
Surface Water (ing/derm) NC NC 151E-02 | 1.98E-03 | 1.516-02 | 196E-03 | 151E-02 | 196E-03
Sediment (ing/derm) NC NC 3.62E-04 | 2.40€-05 | 3.62E-04 | 249E-O5 | I62E-04 | 249E05
Fish Fillet, Buffalo Filiet (ing) NC NC 224E-02 | 2.80E-03 NC NC NC NC
Total Potentlal Hazard index: NC NC 3.79B.02 | 4.70E-03 | 1.855E-02 | 1.99€-03 | 1.53E-02 | 1.99E-03

[Notes:

derm - dermal contact,

ing - ingestion

Inh - inhalation

MLE - Maximum Likely Exposure

RME - Reasonable Maximum Exposure

DDA - Downstream Discharge Area (Mississippi River)

UDA - Upstream Discharge Area (Mississippi River)

NC - Not Calculated. No constituents of potential concem were identified for this pathway
PDA . Plume Discharge Area (Mississippl River)

Summaery Tables Xig\Hi-river
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TABLE 7.8
SUMMARY OF CONSITUENTS OF CONCERN (COCs)

ENSR INTERNATIONAL

HUMAN HEALTH RISK ASSESSMENT PAGE 10F 2
SAUGET AREA 2 RIFS
SAUGET, ILLINOIS

Cancer (a) F-on-Cmm a
Site Receptor Scenario cOC Potential Risk |HQ Endpoint Medium Pathway EPC Units
= Qutdoor Industrial Worker  |RME Xylenes ND 3.23 Neurological Combined soil inhalation 14000 mg/kg
3_ Construction/Utihty Worker |[RME Chiorobenzene ND 1 Liver Combined sail Inhalation 780 mg/k
¢} Construction/Utility Worker  |RME Xylenes ND 14.2 Neurological Combined sail Inhalation 14000 Img/kg
0 Construction/Utilty Worker |RME Benzene NCOC 3.18 immune Combined soil inhalation 500 mg/kg
] Construction/Utility Worker  |RME PCBs NCOC 2.53 Immune, skin, eye Combined soil Ingestion/Dermal 298 mo/kg
O North  {Qutdoor industrial Worker  |RME PCBs 1.66E-04 11.6 Immune, skin, eye Surface soll Ingestion/Dermai 709 mg/kg
O North  |Qutdoor Industrial Worker  |RME 2.3,7,8-TCDD TEQ 4.59E-04 ND ND Surface soil ingestion/Dermal 0.0508  |mg/k
O North _ 1Outdoor Industrial Worker  [RME Xylenes ND 1.23 Neurological Combined soil Inhalation 3800 mg/kg
O North  {Qutdoor industnal Worker  |MLE PCBs NCOC 7.27 Immune, skin, eye Surface soil ingestion/Dermal 709 mglkg
O North  1Outdoor Industnal Worker  |[MLE 2,3,7,8-TCDD TEQ 8.32E-05 ND ND Surface soil Ingestion/Dermal 0.0508 |mg/kg
O North  |Construction/Utility Worker |RME 2,3,7,8-TCDD TEQ 1.15E-04 ND ND Combined soil Ingestion/Dermal 0.0508  |mg/k
O North  {Construction/Utility Worker  |IRME Xylenes ND 3.95 Neurological Combined soil inhalation 3800 mglkg
O North  |Construction/Utility Worker  |RME PCBs NCOC 25.7 immune, skin, eye Combined soil Ingestion/Dermat 3030 mg/kg
O North _ |Construction/Utility Worker [RME PCBs NCOC 2.81 Immune, skin, eye Leachate Ingestion/Derma/ 0.055 mg/L
O North | Construction/Utility Worker  |MLE PCBs NCOC 5.48 Immune, skin, eye Combined soil Ingestion/Dermal 1780 mg/kg
O North _|Construction/Utility Worker  |MLE PCBs NCOC 1.4 Immune, skin, eye Leachate [ tion/Dermal 0.055 mg/L
O North Trespassing Teenager RME PCBs NCOC 4.86 Immune, skin, eye Surface soil Ingestion/Dermal 708 mo/kg
O North  |Trespassing Teenager RME 2,3,7,8-TCDO TEQ 8.62E-05 ND ND Surface soil Ingestion/Dermal 0.0508  |mg/k:
Q North  [Trespassing Tesnager MLE PCBs NCOC 1.33 Immune, skin, aye Surface soi Ingestion/Dermal 709 mg/kg
Q North _ |Construction/Utiity Worker |RME 2,4,6-Tnchiorophenol  [NCOC 8.43 Reproductive Leachate Ingestion/Dermal 12.5 mg/L
Q North  |Construction/Utility Worker  |RME 2.4-Dichiorophenol ND 182 Immune Leachate Ingestion/Dermal 170 mg/L
Q North  |Construction/Utllity Worker  |MLE 2,4,6-Tnchlorophenol  |[NCOC 421 Reproductive Leachate Ingestion/Dermal 12.5 mg/L
Q North _ jConstruction/Utility Worker  [MLE 2,4-Dichlorophenol ND 0.807  [Immune Leachate Ingestion/Dermal 170 mg/L
QPond jRecreational Fisher RME PCBs 3.79E-04 22.1 Immune, skin, eye Black bullhead fillet [ingestion 3.87 mg/kg
QPond  [Recreational Fisher RME Dieldrin 7.84E-05 NCOC |NCOC Black builhead fillet [Ingestion 0.1 mg/k
QPond  |Recreational Fisher MLE PCBs NCOC 2.76 __ [immune, skin, eye Black bullhead fillet {ingestion 3.87 mg/k
QPond  |Recreational Fisher RME PCBs 9.80E-04 57.1 immune, skin, eye Carp fillet ingestion 10 mglkg
1Q Pond __|Recreational Figher RME Dieldrin 1.49E-04 NCOC INCOC Carp filet Ingestion 0.19 |mgikg
QPond |Recreational Fisher RME 2,3,7,8-TCDD TEQ 1.35E€-04 ND ND Carp fillet Ingestion 1.84E-05 |mg/kg
QPond |Recrsational Fisher RME Benzo(a)pyrens 68.44E-05 ND ND Carp fillat Ingestion 0.18 mg/kg
QPond |Recreational Fisher RME [Arsenic 6.02E-05 NCOC INCOC Carp fillet Ingestion 0.82
1Q Pond _}Recreational Figher MLE IpCes NCOC 7.14 _ |immune, skin, aye Carp filiet Ingestion 10 mg/k
R _ Qutdoor Industrial Worker [RME Trichlororethylene 8.12E-04 NCOC [NCOC Combined soll Inhalation 2200 mo/kg
R_ Qutdoor Industrial Worker  [RME Trichlororethylene 8.93E-04 NCOC INcOC Leachate Iinhalation 150 mg/L
B Qutdoor Industrial Worker  |MLE Tnchlororethylene 1.34E-04 NCOC [NCOC Leachate Inhalation 150 mg/L
R Conatruction/Utility Worker  |RME Trichlororethylene 4.33E-05 122 |Liver Combined soil Ingestion/Dermal 2200 mg/kg
R Construction/Utilty Worker [RME Trichlororethylene 7.13E-04 14.43  [Liver, Neurological Leachate Ingestion/Dermal/inhalaton  [150 mg/lL
R Construction/Utility Worker  |RME |PCBs 1.17E-04 204 Immune, skin, eye Leachate Ingestion/Dermal 3.08 mg/L
R Construction/Utility Worker |RME [1,2-Dichlorosthane 5.54E-05 8.42  |Uiver, kidney, GI, and skin _[Leachate inhalation 50 mg/lL
R Construction/Utility Worker [RME [Mercury NO 0.747 _{immune Combined soll Jingestion/Dermai 698 mg/k
R Construction/Utility Worker  [MLE | Trichlororethylene 2.19E-04 576  |Liver Leachate {inhalation 150 mgiL
R Construction/Utility Worker |MLE [PCBs NCOC 102 [immune, skin, aye __|Leachate [ingestion/Dermal 3.98 mg/L
R Construction/Utility Worker |MLE [1,2-Dichioroethane NCOC 2.53  |Liver, kidney, G, and skin _|Leachate |inhalation 50 mgiL
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TABLE 7-8
SUMMARY OF CONSITUENTS OF CONCERN (COCs)

ENSR INTERNATIONAL

HUMAN HEALTH RISK ASSESSMENT PAGE 2 OF 2
SAUGET AREA 2 RUFS
SAUGET, ILLINOIS
Cancer (a) Pon-Cancor a
Site Receptor Sc’fnlrlo cocC Potential Risk |HQ ndgnt Medium lewany EPC Units
[ Qutdoor Industnal Worker  IRME PCBs 2.37E-04 16.6 Immune, skin, eye Surface soil ingestion/Dermal 1010 mg/kg
S QOutdoor Industrial Worker  |MLE PCBs NCOC 5.17 Immune, skin, eye Surface soil Ingestion/Dermal 504 mglkg
S Construction/Utility Worker  |RME PCBs NCOC 8.56 Immune, skin, eye Combined soll Ingestion/Dermal 1010 mg/k
S Trespassing Teenager RME PCBs NCOC 8.91 Immune, skin, eye Surface soil Ingestion/Dermal 1010 mg/kg
Notes:

EPC - Exposure point concentration.

Gl - Gastrointestinal.

HQ - Hazard Quotient.

MLE - Most Likely Exposure.

NCOC - Not a constituent of concarn via this pathway.

ND - No Dose-Response value for this pathway.

PCBs - Polychiorinated Biphenyls.

RME - Reagonable Maximum Exposure.

TCDD-TEQ - 2,3,7,8-Tetrachiorodibenzo-p-dioxin Toxic Equivalents Concentration.
(a) - Only constituents driving a nsk exceedance are presented on this table.
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